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Amylase 
growth hormone-releasing fac- 
tor and, 404, 420-21 
Anabaena sp. 
thioredoxin in, 263 
Anabaena variabilis 
ubiquinol:cytochrome c ox- 
idoreductase in, 1030 
Anaerobic fermentations, 7 
Angelicin, 1155 
Anisotropy 
time-resolved decay studies 
of, 62-66 
Ankyrin 
cellular localization of, 296-97 
erythroid, 274, 280 
function of, 298 


nonerythroid, 295-97 
spectrin and, 284-86 
Antibodies 
cell adhesion molecules and, 
141, 150 
Antibody gene recombination 
models for, 811-12 
Anticoagulants 
vitamin K-dependent carboxy- 
lase and, 466-67 
Antigens 
nuclear magnetic resonance 
spectroscopy and, 791-93 
Antimycin 
ubiquinol:cytochrome c ox- 
idoreductase and, 1035- 
38 
Antithrombin III 
heparin and, 794-95 
Antitumor drugs 
DNA breakage and, 677-78 
Apoazurin 
fluorescence decay of, 53, 
58 
Apolipoproteins, 699-723 
A-I, 700-5 
A-II, 705-6 
A-IV, 706-8 
B, 708-10 
CI, 710-11 
Cll, 711-14 
CIll, 714-17 
E, 718-23 
tryptophan motion in, 64 
Apotranscarboxylase 
biotination of, 36-37 
Arabinosylcytosine 
hemoglobin F synthesis and, 
1100-1 
Arachidonate 
cyclic GMP and, 208, 225 
eicosanoid formation and, 
224 
formation of, 223-25 
phosphoinositide cleavage 
and, 208 
release of 
mechanism of, 208-9 
Archaebacteria 
ribosomes of 
structure of, 522-25 
Arginine 
ADP-ribosylation and, 78-80 
hepatic coma and, 858 
Arginine kinase, 834-35 
Arginine phosphate, 834 
Argini phosphokinase, 834 
Arginyl residues 
ATPase synthase and, 996 
Arsenate 
enzymatic reactions and, 981 
ASBV 
see Avocado sun blotch viroid 
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Adrenal cortex 
12-tetradecanoylphorbol-13- 
acetate and, 226 
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Ascites tumor cells 
eukaryotic initiation factors in, 
1111 
glucose utilization by 
cystamine and, 309 
Asialotransferrin 
oligosaccharide synthesis and, 
650 


Asparagine 
ADP-ribosylation and, 80-81 
Aspartate transcarbamylase 
chemical modification of, 
582-83 
Aspergillus niger 
nuclear magnetic resonance 
spectroscopy and, 789 
Aspergillus sp. 
microtubule genetics in, 351 
multiple tubulins in, 336 
Atherosclerosis, 704, 708-9 
apolipoprotein B and, 710 
ATP 


biotin carboxylation and, 27- 
28 
creatine phosphate synthesis 
eukaryotic protein synthesis 
and, 1126-27 
generation of, 832 
metallo-derivatives of, 984 
regeneration of 
creatine phosphate and, 
847 
ATPase 
myofibrils and, 855-56 
ATPase inhibitor protein, 1050- 
51 
ATP hydrolysis 
ATP synthase and, 979 
mechanism of, 1054-58 
muscle contraction and, 835- 


negative supercoiling of DNA 


ATP synthase, 1048-58 
ATP synthesis and hydrolysis 
and, 979 
catalytic properties of, 1053- 
54 


chemical modifiers of, 994-99 

composition and structure of, 
1048-53 

oxidative phosphorylation and, 
978 


ATP synthesis 
ATP synthase and, 979 
chemical probes of, 977-1009 
inhibiton of, 844 
mechanism of, 1054-58 
oxidative phosphorylation and, 
978 


ATP 3-phosphoglycerate kinase 
activity in propionibacteria, 27 


Atractyloside 
adenine nucleotide carrier and, 
979-80, 990-94 
adenine nucleotide translocase 
and, 843 
ATP synthesis and, 844 
derivatives of, 992-93 
Atria 
phosphatidylinositol effect in, 
215 
Atropine 
phosphoinositide interconver- 
sion and, 212-13 
phospholipids and, 210-11 
Aurovertin D 
mitochondrial ATPase com- 
plex and, 985, 990 
Autoantibodies, 822 
Autophosphorylation 
protein-tyrosine kinases and, 
905 


Autotrophic bacteria 
carbon dioxide as carbon 
source for, 7 
Autotrophism 
acetate synthesis and, 32-36 
Avian salt gland 
phosphoinositide interconver- 
sion in, 212-13 
Avocado sun blotch viroid, 534 
Axons 
tubulin in, 348-49 
5-Azacytidine 
clinical effects of, 1099 
HbF synthesis and, 1073 
mechanism of action of, 1100 
methyltransferase activity and, 
1087 
Azide 
mitochondrial ATPase com- 
plex and, 985 
Azurin 
fluorescence decay of, 58 
tryptophan motion in, 63-64 


B 


Bacillus stearothermophilus, 603 
Bacillus subtilis 
protein carboxyl methylation 
in, 484-85 
RNA synthesis in, 174 
serine-proteinases of, 571 
Bacteria 
carbohydrate metabolism in, 6 
rifampicin resistance in, 199 
thioredoxin in, 238 
see also specific type 
Bacterial phosphotransferase 
system 
enzyme I of, 66 
Bacterial transposons 
bacteriophage Mu, 877-80 
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cointegrate resolution and, 
889-94 

composite, 869-73 

ends of, 867 

genetic rearrangements in, 865 

IS elements and, 869-73 

target sequence duplication in, 
866 


Tn3 family of, 873-77 
transposition mechanisms of, 
880-89 
Bacteriophage DNA 
bacteriophage-induced RNA 
polymerase and, 174 
Bacteriophage f1 
thioredoxin and, 259-60 
Bacteriophage infection 
thioredoxin and, 254-60 
Bacteriophage lambda 
8-methoxypsoralen and, 1170 
Bacteriophage M13 
thioredoxin and, 259-60 
Bacteriophage Mu 
transpositional recombination 
in, 877-80 
Bacteriophage T4 
DNA excision repair in, 430 
thioredoxin and, 255-58 
Bacteriophage T7 
thioredoxin and, 258-59 
Barbiturates 
NADH:ubiquinone ox- 
idoreductase and, 1022 
Bathophenanthroline 
mitochondrial ATPase com- 
plex and, 985 
B cell growth factors, 821 
B cells 
clonal selection mechanisms 
of, 822-25 
Benzamide 
poly(ADP-ribose) synthetase 
and, 88 
Benzofuran 
psoralen synthesis and, 1158 
B-methylcrotonyl-CoA carboxy- 
lase, 27-29 
Biopterin, 730-31 
redox states of, 730 
in tissues, 737-39 
Biotination 
of apotranscarboxylase, 36- 
37 


Bipolar depression 
biopterin and, 755 
Blood coagulation factors 
disulfide bonds in, 254 
Blood group substances 
nuclear magnetic resonance 
spectroscopy and, 790-91 
Blood vessels 
phosphatidylinositol effect in, 
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B lymphocytes 
antigen recognition and, 804 
Bone marrow transplantation 
hemoglobin F and, 1091 
pterin metabolism and, 751 
Bongkrekic acid 
adenine nucleotide carrier and, 
980, 991 
adenine nucleotide transport 
and, 982 
Bordetella pertussis 
toxin of, 80 
Brain 
cell adhesion molecules in, 
157-64 
creatine kinase isoenzyme in, 
834 
phosphatidylinositol kinase in, 
214-15 
phospholipid effect in, 211-12 
polyphosphoinositide break- 
down in, 215-16 
protein carboxyl methylation 
in, 493-94 
protein kinases in, 931-65 
protein phosphatases in, 963 
tubulin heterogeneity in, 335- 
36 
Brain actin-binding protein, 293 
Brain ankyrin, 296 
Brain spectrin, 293-95 
Brine shrimp 
multiple tubulins in, 336 
Bromine 
sulfur activation in nucleoside 
phosphorothioates and, 
375-76 
Bromoacetanilide 
methionine-192 alkylation 
and, 567 
Bromoketones 
methionine-192 alkylation 
and, 567 
Bromomethylketone 3 
flavopapain synthesis and, 
590 


N-Brom)succinimide 
nucleoside phosphorothioate 
sulfur activation and, 
375-76 
oxidation of 
papain and, 572 
oxindole formation and, 58 
tryptophan zesidue oxidation 
and, 246 
BSV 


see Burdock stunt viroid 
Burdock stunt viroid, 534 
Butanedione 
adenine nucleotide carrier and, 
999-1000 
ATPase synthase and, 996 
carboxypeptidase A and, 577 
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Cadherin 
cell adhesion molecules and, 


Caenorhabditis elegans 

microtubule function in, 355 
Caffeine 

muscle ultrastructure and, 838 
Calcineurin 

protein-tyrosine kinases and, 


Calcitonin 
growth hormone-releasing fac- 
tor and, 404 
Calcium 
growth hormone release and, 
418 


growth hormone-releasing fac- 
tor and, 421 
phosphatidylinositol effect 
and, 214 
protein kinases and, 945-58 
release from endoplasmic re- 
ticulum, 220-22 
Calcium channel 
phosphoinositide metabolism 
and, 221-22 
Calcium homeostasis 
thiol oxidants and, 308 
Calcium transport 
ADP-ribosylation and, 81-82 
Calmodulin 
protein carboxyl methylation 
and, 493, 501 
protein kinase I and, 946-48 
protein kinase II and, 948-53 
spectrin and, 278-79, 295 
Calmodulin-binding protein I, 
93 


Calsequestrin 
protein kinases and, 959 
Calspectin, 293 
Calvin cycle, 6, 33 
thioredoxins and, 262 
Cancer 
pterin metabolism and, 750- 
51 


Carbamylcholine 
inositol phosphate accumula- 
tion and, 218 
phospholipids and, 210 
3-Carbethoxypsoralen 
cross-linking of, 1160 
preparation of, 1159 
Carbohydrate metabolism 
bacterial, 6 
carbon dioxide and, 7-8 
enzymes of 
polio virus and, 14-15 
glutathione peroxidase activity 
and, 323 
pathways of, 8 


tissue thiol:disulfide balance 
and, 308-9 
Carbohydrates 
nuclear magnetic resonance 
spectroscopy and, 781-95 
1’N-Carbomethoxybiocytin, 29 
1’N-Carbomethoxybiotin, 29 
Carbon dioxide 
acetate synthesis and, 31-36 
acetyl-CoA synthesis and, 35 
biotin carboxylation and, 27- 
28 
glycerol fermentations and, 7 
oxalacetate formation and, 8 
propionic acid fermentations 
and, 7 
utilization by liver, 10-11 
Carbon monoxide 
acetate synthesis and, 32-36 
acetyl-CoA synthesis and, 35 
Carbon 13, 9-10 
Carbonyl cyanide chloropheny- 
Ihydrazone 
ATP synthesis and, 844 
Carboxyatractyloside 
adenine nucleotide carrier and, 
979-80, 990-91 
adenine nucleotide transport 
and, 982 
1’N-Carboxybiotin, 28 
Carboxylases 
see specific type 
Carboxylic acid residues 
methylation of, 480 
Carboxyl methyl esters 
formation of, 480-81 
Carboxypeptidase A 
benzamide and, 88 
chemical modification of, 
576-77 
Cardiolipin 
in mitochondrial inner mem- 
brane, 1016 
Cartilage 
vitamin K-dependent carboxy- 
lase in, 461 
Casein kinases, 958 
Catecholamines 
biopterin and, 730 
Cathepsin D 
nuclear magnetic resonance 
spectroscopy and, 789 
Cathepsin M 
fructose 1 ,6-bisphosphatase 
and, 312 
Cauliflower influorescence 
DNA topoisomerase I in, 672 
Caulobacter crescentus 
protein carboxyl methylation 
in, 485 
CCCV 
see Coconut cadang-cadang 
viroid 
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CCMV 
see Chrysanthemum chlorotic 
mottle viroid 
cDNA clones 
apolipoprotein A-I, 700-2 
apolipoprotein A-II, 705-6 
apolipoprotein A-IV, 706-7 
apolipoprotein CI, 710-11 
apolipoprotein CII, 711-12 
apolipoprotein CIII, 714-15 
apolipoprotein E, 718-19 
epidermai growth factor recep- 
tor, 912 
T cell receptor, 817 
Celiac disease 
pterin metabolism and, 751 
Cell adhesion 
nature of, 139-41 
Cell adhesion molecules, 135-67 
in brain tissue, 157-64 
cell surface modulation of, 
157 
expression of 
genetic code and, 164-66 
fate maps for, 152-57 
homophilic binding of, 145-47 
in liver, 149-51 
neural, 142-47 
neuron-glial, 147-49 
polypeptide chain structures 
of, 136 
species distribution of, 151-52 
structure and function of 
conservation of, 151-52 
tissue distribution of, 152-57 
Cell cycle 
poly(ADP-ribosyl)ation and, 


tubulin expression and, 358- 
59 


Cell cytoplasm 
tubulin in, 332 
Cell differentiation 
cell adhesion molecules and, 
156-57 
poly(ADP-ribosyl)ation and, 
74, 90-91 
Cell junctional molecules 
cell adhesion molecules and, 
137, 166-67 
Cell proliferation 
phosphoinositides and, 226-27 
Central nervous system 
cell adhesion molecules in, 
157-58 
phospholipid effect in, 212 
Ceruloplasmin 
nuclear magnetic resonance 
spectroscopy and, 789 
CEV 
see Citrus exocortis viroid 
Chaotropic salts 
ADP-ribosylation and, 79 


Charge transfer reactions 
indole-containing compounds 
and, 47 
Chemical cross-linking 
Escherichia coli ribosome 
and, 510-11 
Chemical ionization mass spec- 
trometry 
glycoconjugates and, 775-76 
Chemical mutagenesis, 587 
Chemotactic bacteria 
protein carboxyl methylation 
in, 481-85 
Chick embryo 
cell adhesion molecules in, 
153-57 
Chicken 
tubulin genes in, 340 
Chitin 
lysozyme catalysis and, 578 
Chlamydomonas sp. 
cell cycle of 
tubulin synthesis and, 358- 
59 


flagellar protein synthesis in, 
357-58 
flagellar tubulins in, 349-50 
microtubule function in, 355 
multiple tubulins in, 336 
tubulin genes in, 337 
tubulin heterogeneity in, 335 
tubulin polypeptides in, 344 
Chioramphenicol 
bacterial resistance to, 872 
double-strand breaks in DNA 
and, 440 
Chlorella sp. 
thioredoxin in, 264 
Chloro-K (2-Cl-3-phytyl-1,4- 
naphthoquinone) 
vitamin K-dependent carboxy- 
lase and, 466 
p-Chloromercuribenzoate 
fructose- 1 ,6-bisphosphatase 
and, 582 
Chloromethylketone 
protein-tyrosine kinases and, 
922 


Chloroplast-activating factor 
thioredoxin and, 262 
Chloroplasts 
DNA topoisomerase I in, 
670 
oxidation/reduction of enzyme 
thiols in, 306 
ribosomal stalk in, 516 
Cholera toxin 
ADP-ribosylation and, 78-79 
growth hormone secretion 
and, 419 
Chromatin 
DNA transcription and, 1088- 
89 
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poly(ADP-ribose) synthetase 
and, 91-92 


poly(ADP-ribosy])ation and, 
86 


structure of 
psoralen photochemistry 
and, 1172-75 
Chromatography 
poly- and oligo(ADP-ribose) 
isolation and, 82 
see also specific type 
Chromatophores 
pigment movement in 
microtubules and, 332 
Chrysanthemum chlorotic mottle 
viroid, 534 
Chrysanthemum stunt viroid, 
532-34 
pathogenesis of, 555-56 
structure of, 544-47 
Chylomicrons 
apolipoprotein B in, 708 
Chymotrypsin 
benzamide and, 88 
chemical modification of, 
567-68 
ovomucoids and, 613 
Cilia 
tubulin heterogeneity in, 335 
Ciliary microtubules 
tubulin in, 332 
Titrate 
symmetry of, 10-11 
Citrate synthase 
in eocytes, 527 
Citric acid cycle 
in eocytes, 527 
Citrus exocortis viroid, 532-34 
pathogenesis of, 555-56 
Clostridium pasteurianum 
ferredoxin-thioredoxin reduc- 
tase in, 263 
Clostridium thermoaceticum 
acetate synthesis and, 32-36 
glucose fermentation by, 31- 
32 
Clotting factors 
vitamin K-dependent, 459, 
465 


Clupein 
nitrated subtilisin Carlsberg 
and, 571 
CoA 
fructose- 1 ,6-bisphosphatase 
and, 582 
CoA transferase 
propionic acid fermentation 
Cobalt 
acetyl-CoA synthesis and, 35 
Cobalt chloride 
growth hormone release and, 
418 
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Coconut cadang-cadang viroid, 
532-34 
structure of, 544-48 
Codon-anticodon interactions 
ribosomal proteins and, 514 
Coenzyme analogs 
enzyme modification and, 
589-92 
Coenzyme-dependent enzymes 
chemical modification of, 
584-87 
Cointegrate resolution 
transpositional recombination 
and, 889-94 
Colchicine 
microtubule depolymerization 
and, 356 
tubulin binding, 332 
Coliphage T4 
ADP-ribosylation and, 78 
Collagen 
cell adhesion molecules and, 
137, 166 
Collagenase 
thiol:disulfide exchange and, 
317 
Compositae 
viroid disease of, 534 
Condroitin sulfate 
nuclear magnetic resonance 
spectroscopy and, 793-95 
Copper o-phenanthroline 
ATPase synthase and, 998 
Corrinoids, 32 
acetyl-CoA synthesis and, 35 
Corticotropin 
ADP-ribosylation and, 79 
Corynebacterium diphtheriae 
toxin of, 77 
Corynebacterium nephridii 
ribonucleotide reductase in, 
251 
thioredoxin in, 266 
Coumarin 
psoralen synthesis and, 1158 
Coumermycin 
DNA gyrase and, 670, 690 
Coupling constants 
nuclear magnetic resonance 
spectroscopy and, 782-83 
CPFV 
see Cucumber pale fruit viroid 


Crambin 
methyl rotor orientation in, 
1217 
neutron analysis of, 1225 
Creatine, 835-36 
compartmentation of, 839-40 
muscle metabolism and, 835 
Creatine analogs 
creatine phosphate shuttle and, 
853-54 
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Creatine deficiency 
mental retardation and, 858 
Creatine kinase, 833-35 
isoenzymes of, 834 
lipid synthesis and, 849-50 
mitochondrial, 840-41 
isozyme of, 841 
myofibrils and, 847-49 
plasma membrane and, 850-51 
protein synthesis and, 849-50 
sarcoplasmic reticulum and, 


Creatine phosphate, 835-36 
ATP regeneration and, 847 
compartmentation of, 839-40 
energy metabolism and, 835 
muscle contraction and, 847- 

48 
myofibrils and, 848 
Creatine phosphate shuttle, 831- 
59 


adenylate kinase and, 855-56 
creatine analogs and, 853-54 
development of, 854-55 
diabetes and, 832, 836-37 
exercise and, 859 
mitochondrial end of, 841-44 
pathologic significance of, 
857 


phosphate depletion and, 858- 
59 


Creatine phosphate synthesis 
ATP and, 844-46 
ATP transport and, 842 
creatine kinase and, 840-41 
glycolysis and, 846-47 
mitochondria and, 837 
Crithidia fasciculata 
biopterin and, 731, 736 
DNA topoisomerase II in, 
670-71 
flagellar tubulins in, 350 
multiple tubulins in, 336 
oligosaccharide synthesis in, 


Cross-linking 
Escherichia coli ribosome 
and, 510-11 
Cruciforms 
psoralen photochemistry and, 
1175-76 
CSV 
see Chrysanthemum stunt 
viroid 
Cucumber pale fruit viroid, 


molecular cloning of, 536 
structure of, 544 
Cucurbitaceae 
viroid disease of, 534 
Cupric phenanthrolinate 
adenine nucleotide carrier and, 
1000 


Cyanide 
mitochondrial ATP and, 850 
succinate respiration and, 
16 


Cyanobacteria 
ribosomal stalk in, 516 
thioredoxin in, 263 
Cyanogen bromide 
nucleoside phosphorothioate 
sulfur activation and, 
375-76 
Cyclic AMP 
glycogenolysis and, 931 
growth hormone-releasing fac- 
tor and, 419 
metabolism of 
protein carboxyl methyla- 
tion and, 499 
nucleoside 3’,5S’-cyclic phos- 
phorothioates and, 389- 
90 


phosphoinositide activation of 
cel! proliferation and, 227 
protein kinases and, 933-42 
Cyclic AMP phosphodiesterase 
benzamide and, 88 
Cyclic GMP 
arachidonate and, 208, 225 
neuronal function and, 945 
protein kinases and, 932, 942- 
45 


Cyclic nucleotide phosphodies- 
terase 
cyclic AMP-dependent protein 
kinase and, 941 
Cyclic nucleotides 
protein kinases and, 933-45 
Cyclocreatine 
creatine phosphate shuttle and, 
854 ; 
1,2-Cyclohexanedione 
elastase and, 570 
Cystamine 
acetyl-CoA hydrolase and, 
315-16 
carbohydate metabolism and, 


fructose- 1 ,6-bisphosphatase 
and, 311-12, 582 
glucose utilization and, 309 
hexokinase and, 312 
Cysteamine 
carbohydate metabolism and, 


oxidation to cystamine, 323- 
24 


taurine biosynthesis and, 324 
Cystine 
phosphoenolpyruvate carboxy- 
kinase and, 313-14 
Cytochrome c oxidase 
catalytic properties of, 1045- 
47 
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composition and structure of, 
1038-42 
mechanism of action of, 1045- 


prosthetic groups of, 1042-45 
Cytosine arabinoside 
hemoglobin F synthesis and, 
1073 
Cytoskeletal proteins 
ADP-ribosylation and, 79 
Cytosolic enzymes 
ADP-ribosylation and, 77-78 
Cytotoxic drugs 
hemoglobin F and, 1091 
Cytotoxic T cells 
antigen-carrying host cells 


antigen recognition of, 820 
D 


DARPP-32 
cyclic AMP-dependent protein 
kinase and, 938 
dCMP-aminohydrolase 
chemical modification of, 
583-84 
DEAE-cellulose chromatography 
protein carboxyl methylation 
and, 494 
3-Deazaadenosine 
neutrophil chemotaxis and, 
500 
Deletion mutations 
hemoglobin F synthesis and, 
1093-96 
Deoxyhemoglobin 
erythrocyte protein band 3 
1-Deoxynojirimycin 
oligosaccharide processing 
and, 639 
Deoxynucleosides 
thiophosphorylation of, 368 
Dephosphorylation 
protein synthesis and, 316 
Depression 
biopterin and, 755 
Dermatan sulfate 
nuclear magnetic resonance 
spectroscopy and, 793- 
95 


Desmin 
erythrocyte proteins and, 292 
Desmosomes 
cell adhesion molecules and, 
137 
Dexamethasone 
growth hormone-releasing fac- 
tor and, 416 
Diabetes 
creatine phosphate shuttle and, 
832, 836-37 


Diabetogenicity 
thioredoxin and, 265 
N,N-Diacetylcystamine 
fructose- 1 ,6-bisphosphatase 
and, 582 
Diacylglycerol 
degradation of, 220 
epidermal growth factor recep- 
tor and, 916 
inositol-1,4,5-triphosphate in- 
teractions and, 225-26 
phosphoinositide cleavage 
and, 206 
protein kinase C and, 222-23, 
957 


Diamide 
adenine nucleotide carrier and, 


Dictyostelium discoideum 
cyclic AMP and, 390 
Dicyclohexylcarbodiimide 
ATP hydrolysis and, 994-96 
Dideoxynucleotides 
DNA synthesis and, 880 
Differential centrifugation 
phosphatidylinositol effect 
and, 214 
Dihydrofolate reductase 
inhibition of, 730 
mutant forms of, 606-8 
tetrahydrobiopterin synthesis 
and, 743 
Dihydroneopterin triphosphate 
deficiency, 753 
Dihydronicotinamides 
flavopapains and, 590 
Dihydropteridine reductase 
inhibition of, 730 
Dihydropteridine reductase de- 
ficiency, 753-54 
Dihydropterin pathway, 739- 
43 


N-ethoxy-carbonyl-2-ethoxy- 1 ,2- 
Dihydroquinoline 
ATP hydrolysis and, 994- 
96 


Dihydroxyxanthopterin, 749 
Diketopiperazines 
fluorescence decay of, 49 
3-Dimethylallylpsoralen 
cross-linking of, 1160 
1-Dimethylamino naphthalene-5S- 
sulfonyl chloride 
see DNS 
Dimethylpterin, 737 
Dimethylsuberimidate 
adenine nucleotide carrier and, 
1000 
Dimethyl sulphoxide 
vitamin K-dependent carboxy- 
lase and, 466 
2,4-Dinitrophenylhyd 
isolation of, 1 
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Dinucleotides 
phosphorothioate-containing, 
373-75 
Dipheny!phosphorochloridate 
nucleoside 3’ ,5’-cyclic phos- 
phorothioates and, 373 
nucleoside 5’- 
phosphorothioates and, 
368 
Diphtamide 
ADP-ribosylation and, 75-78 
Diphtheria toxin 
ADP-ribosylation and, 75-77 
cellular receptor for, 77 
Disulfide oxidoreductions 
thioredoxin and, 253-54 
Dithiobis-nicotinic acid 
adenine nucleotide carrier and, 
1000 
Dithiobis-nitrobenzoic acid 
adenine nucleotide carrier and, 


Dithiothreitol 
menadione and, 463 
DNA 
ada protein and, 448-49 
adaptive response in, 446-49 
bacteriophage f1, 260 
excision repair in, 429-35 
IS elements and, 869-73 
phosphorothioate, 390-93 
promoters in, 171 
psoralen adducts and, 1162- 
65 
psoralens and, 1152 
ribonucleotide reductase and, 
238 
SOS processing in, 440-46 
SOS responses in, 427-29 
DNA conformation 
in promoters, 177-78 
DNA double helix 
perturbations in, 177-78 
RNA transcription initiation 
and, 177 
DNA excision 
antibody gene recombination 
and, 811-12 
DNA glycosylase 
DNA repair and, 446 
DNA gyrase 
inhibition of, 670, 690 
negative supercoiling of DNA 
and, 666-69 
DNA inversion 
antibody gene recombination 
and, 811-12 
DNA methylation 
human globin genes and, 
1087-88 
DNA polymerase 
poly(ADP-ribosyl)ation and, 
87 
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stereochemical reactions of, 
380 
thioredoxin and, 258-59 
DNA polymerase I 
exonuclease activities of, 391 
long-patch excision repair 
and, 435 
DNA repair 
poly(ADP-ribosyl)ation and, 
74, 89-90 
DNA repair systems, 425-50 
DNA replication 
DNA topo‘somerases and, 682 
parental strands and, 683-85 
poly(ADP-ribosyl)ation and, 
87 


- DNA sequences 

apolipoprotein A-I gene and, 
702 

hemoglobin F synthesis and, 
1072 


prepro-growth hormone- 
releasing factor and, 407 
promoter sites in, 175-77 
location and evaluation of, 
188-89 
tubulin and, 340-41 
DNA supercoiling 
DNA topoisomerases and, 
685-86 
RNA polymerase-promoter in- 
teractions and, 195-96 
DNA synthesis 
poly(ADP-ribosyl)ation and, 
86-87 


ribonucleotide reductase and, 
250 
RNA polymerase and, 198 
UV-irradiation and, 437-40 
DNA topoisomerase I, 666 
DNA cleavage by, 675-76 
negative supercoiling of DNA 


DNA topoisomerase II, 666 
DNA cleavage by, 676-78 
DNA relaxation and, 679 
DNA replication and, 682-83 

DNA topoisomerase III, 666 
identification of, 669-70 

DNA topoisomerases, 665-91 
assays of, 673 
biologic roles of, 689-91 
cellular locations of, 680-81 
cleavage reaction and, 675-78 
DNA binding and, 678-79 
DNA covalent complex and, 

674-75 
DNA supercoiling and, 685- 
86 


eukaryotic transcription and, 
687-88 

modifications of, 681-82 

replication initiation and, 682 


SUBJECT INDEX 


strand passage and, 679-80 

strand transfer and, 674-75 

template supercoiling and, 
686-87 


DNS, 44 
Dolichol phosphate 
oligosaccharide assembly and, 
635 


Dopamine 
biosynthesis of 
rate-limiting enzyme in, 
734-36 
cyclic AMP levels in brain 
and, 941-42 
Dopamine deficiency disease 
biopterin and, 731 
Down’s syndrome 
biopterin and, 754 
Drosophila melanogaster 
DNA topoisomerases in, 671- 
72 
Drosophila sp. 
microtubule genetics in, 353 
multiple tubulins in, 336 
tubulin genes in, 339, 345 
Drug toxicity 
thiol oxidants and, 308 
Dystonia 
biopterin and, 754 


E 


Efrapeptin 
mitochondrial ATPase com- 
plex and, 985, 990 
Eicosanoids 
formation of 
arachidonate and, 224 
Elastase 
chemical modification of, 
569-70 
ovomucoids and, 613 
Electron ionization mass spec- 
trometry 
glycoconjugates and, 773- 
75 


Electron micrography 
ribosomes and, 522-24 
viroids and, 544 
Electron microscopy 
cytochrome c oxidase and, 
1039-40 

protein localization and, 
102 

ribosomes and, 510-11 

single-stranded DNA and, 
1177 

spectrin and, 278 

transcarboxyiase and, 30- 
31 

Electron transfer 
cytochrome oxidases and, 

1045-47 


Electrophoresis 
poly- and oligo(ADP-ribose) 
isolation and, 82 
tubulin and, 335 
Ellipticine 
DNA breakage and, 678 
Elliptocytosis 
erythrocyte proteins and, 274- 
75, 289-92 
Ellman’s reagent 
fructose- 1 ,6-bisphosphatase 
and, 582 
Elongation factors, 517 
eukaryotic protein synthesis 
and, 1135-38 
ribosomal proteins and, 515 
Embden-Meyerhof pathway, 6, 
15 


flow of carbon through, 16 
Emphysema 

elastase and, 570 
Endergonic reactions 

insulin and, 832 
Endogenous protein phosphory- 

lation 
cyclic GMP-dependent protein 
kinase and, 944 

Endonuclease J 

immunoglobulin gene and, 


Endoplasmic reticulum 
calcium release from, 220- 
22 
oligosaccharide assembly in, 
635 


phosphoinositides in, 207 

plasma membrane and, 207 
8-Endorphin 

secretion of 

stimulation of, 404, 415 

Endothelial cell growth factor 

protein-tyrosine kinases and, 

911 


Energy metabolism 
compartmentation of, 836 
creatine phosphate and, 835 

Energy metabolites 
compartmentation of, 837-39 

Enolase 
protein-tyrosine kinases and, 

910 


P-Enolpyruvate 

formation of, 24 
Entamoeba histolytica, 25-26 
Enterotoxins 

ADP-ribosylation and, 78-79 
Enzyme coupling 

poly(ADP-ribose) and, 85 

S 


propionibacterial, 18-20 
Enzyme specificity, 565-92 
amino acid substitution and, 
587-88 


7 a 
814 
a 
and, 668 - _ 


chemical modifications of, 
567-87 

coenzyme analogs and, 589- 
92 


Eocytes 
eukaryotes and, 526-28 
ribosomes of 
structure of, 522-25 
Eosine-5-maleimide 
adenine nucleotide carrier and, 


Epidermal growth factor 
phosphoinositide metabolism 
and, 226 
Epidermal growth factor receptor 
catalytic domain of, 916-17 
phosphorylation of, 914-16 
posttranslational modification 
of, 913-14 
protein-tyrosine kinases and, 
909-18 
structure and synthesis of, 
912-13 
substrates for, 917-18 
tyrosine-specific protein 
kinases and, 960 
Epinephrine 
biosynthesis of 
rate-limiting enzyme in, 
734-36 
glycogenolysis and, 931 
secretion of 
phospholipid effect and, 


Epipodophyllotoxins 
DNA breakage and, 678 
L-ERYTHRO-BIOPTERIN, 737 
D-ERYTHRO-NEOPTERIN, 737 
Erythrocyte membrane 
phosphatidylinositol kinase in, 
218 
phosphomonoesterases in, 218 
spectrin-ankyrin-band 3 com- 
plex and, 286-87 
Erythrocyte proteins, 273-99 
abnormal, 289-92 
organization of, 282-86 
protein carboxyl methylation 
in, 488-89 
structural, 275-82 
tissue forms of, 298-99 
Erythrocytes 
glucose utilization by 
cystamine and, 309 
phosphogluconate pathway 
activation in, 309 
protein carboxyl methylation 
in, 485-93 
Erythroglycans, 634 
Escherichia coli 
ADP-ribosylation and, 78 
cyclic AMP receptor protein 
of, 390 


DNA gyrase in, 666 
DNA repair in, 425-26 
mutagenesis in, 440-46 
nuclear magnetic resonance 
spectroscopy and, 793 
promoters in 
DNA sequences of, 176 
protein carboxyl methylation 
in, 481-84 
protein export in, 101-31 
RNA polymerase of, 173-74 
RNA synthesis in, 198-99 
signal hypothesis and, 126-30 
sulfoxide reductases in, 252 
thioredoxin from, 238, 242-49 
Escherichia coli lac repressor 
protein 
fluorescence decay of, 54 
Escherichia coli ribosome 
structure of, 508-11 
Essential tremor 
biopterin and, 754 
Estrogen 
creatine kinase and, 851 
N-Ethylmaleimide 
thioredoxin SH-groups and, 
259 
Ethylmercaptan 
fructose- | ,6-bisphosphatase 
and, 582 
Eubacteria 
ribosomes of 
exit domain in, 518-20 
structure of, 522-25 
Euglena gracilis 
sulfoxide reductases in, 252 
Eukaryotes 
DNA transcription in 
DNA topoisomerases and, 
687-89 
eocytes and, 526-28 
gene regulation in 
tubulin and, 333, 355-59 
oxidative phosphorylation sys- 
tem of, 1016-19 
protein carboxyl methylation 
in, 485, 494-502 
thioredoxin in, 238 
tubulin polypeptides in, 344 
Eukaryotic cells 
ADP-ribosyltransferases in, 
74 


poly(ADP-ribose) synthetase 
and, 87 


protein export in, 102 
Eukaryotic initiation factors 

protein kinases and, 958 
Eukaryotic protein synthesis, 

1109-39 
aminoacyl-tRNA binding in, 
1131-33 
initiation of, 316 
mRNA in, 1121-28 
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peptide bond formation in, 
1133-35 
peptide chain elongation in, 
1130-38 
peptide chain initiation in, 
1111-30 
peptide chain termination in, 
1138-39 
ribosome dissociation in, 
1112-14 
ternary complex in, 1114-21 
translocation in, 1135-37 
Eukaryotic ribosomes 
exit domain in, 518-21 
structure of, 522-25 
Exercise 
creatine phosphate shuttle and, 
859 
Exocrine pancreas 
diacylglycerol degradation in, 
220 


polyphosphoinositide break- 
down and, 216 
12-tetradecanoylphorbol-13- 
acetate and, 226 
Exonuclease III 
phosphorothioate cleavage 
and, 392 
Exotoxin A 
ADP-ribosylation and, 77 


F 


Familial combined hyperli- 
pidemia 
apolipoprotein B and, 710 
Familial hypercholesterolemia 
apolipoprotein B and, 710 
Fast atom bombardment mass 
spectrometry 
glycoconjugates and, 777- 
81 
Fate maps 
cell adhesion molecules and, 
152-57 
Fatigue 
creatine phosphate and, 838 
Fatty acid metabolism 
carbon dioxide and, 8 
Fermentations 
see specific type 
Ferredoxin 
autotrophism and, 33 
Ferredoxin-thioredoxin reduc- 
tase, 241, 263 
photosynthesis and, 261-62 
Ferricytochrome 
pentaamainoruthenium deriva- 
tive of, 591 
Ferrocytochrome c:oxygen ox- 
idoreductase, 1038-47 
catalytic properties of, 1045- 
47 
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composition and structure of, 
1038-42 
mechanism of action of, 1045- 
47 
prosthetic groups of, 1042-45 
Fibrinogen 
disulfide bonds in, 254 
nuclear magnetic resonance 
spectroscopy and, 789 
Fibroblast growth factor 


vitamin K-dependent carboxy- 
lase in, 461 
Fibronectin 
cell adhesion molecules and, 
137, 165-66 
Fibronectin binding 
heparin and, 794 
Field desorption mass spec- 
trometry 
glycoconjugates and, 776 
Filamentous phage fl 
thioredoxin and, 259-60 
Filamin 
spectrin and, 279 
Flagella 
assembly of 
tubulin synthesis and, 357- 
58 


microtubules in, 332 
tubulin in, 335, 349-50 
Flavopapains 
synthesis of, 590-91 
Fluorescence 
protein, 43-68 
RNA polymerase-promoter in- 
teractions and, 181 
single-site protein modifica- 
tions and, 602 
tryptophan, 45-52 
tyrosine, 52-53 
Fluorescence spectroscopy 
instrumentation and data 
analysis in, 66-68 
proteins and, 43-68 
thioredoxin and, 245-46 
Fluorescent labeling 
atractyloside derivatives and, 
,4-Fluorodinitrob 
creatine kinase and, 849 
Fluorometry 
poly(ADP-ribose) and, 85 
Fluorophores 
decay kinetics of, 44-45 
S°-p- 
Fluorosulphonylben- 
zoyladenosine 
protein-tyrosine kinases and, 
908 
Fodrin, 293 
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Follicle-stimulating hormone 
secretion of 
stimulation of, 415 
Follitropin 
ADP-ribosylation and, 79 
Footprinting 
RNA polymerase-promoter in- 
teractions and, 180 
Formate dehydrogenase 
molybdopterin in, 732 
Forskolin 
growth hormone secretion 
and, 419 
Fructose- 1 ,6-bisphosphatase 
chemical modification of, 
581-82 
thiol:disulfide exchange and, 
311-12 
thioredoxin and, 262-63 
Fructose- 1 ,6-bisphosphate 
creatine phosphate synthesis 
FSBA 
protein-tyrosine kinases and, 
922 


Fucosyltransferase 
oligosaccharide synthesis and, 
647 


Fungi 
multiple tubulins in, 336 


G 


GABA-modulin 
cyclic AMP-dependent protein 
kinase and, 941 
Galactoproteins 
nuclear magnetic resonance 
spectroscopy and, 
789 
Galactosyltransferase 
localization of, 641-42 
oligosaccharide synthesis and, 
648-50 
Gap junctions 
cell adhesion molecules and, 
137 
Gastric inhibitory polypeptide 
plasma growth hormone levels 
and, 415 
Gaucher’s disease, 775, 789 
Gel chromatography, 7 
Gel electrophoresis 
apolipoprotein E mutations 
and, 720 
bacteriophage Mu and, 
879 
creatine kinase and, 834 
cytochrome c oxidase and, 
1039 
DNA topoisomerases and, 
673-74 
viroids and, 535, 538, 544 


Gel exclusion chromatography 
monomer-dimer reactions and, 
66 
Gel filtration 
poly- and oligo(ADP-ribose) 
isolation and, 82 
Gene conversion, 809 
Gene fusion technology 
protein export and, 103, 108- 
15 
Gene regulation 
eukaryotic 
tubulin and, 333, 355- 
59 
Genetic engineering, 598 
Globin gene regulation, 1071- 
1101 
Glucagon 
glycogenolysis and, 931 
plasma growth hormone levels 
and, 415 
tryptophan motion in, 64 
Glucoamylase 
nuclear magnetic resonance 
spectroscopy and, 789 
Glucocorticoids 
growth hormone-releasing fac- 
tor and, 418 
Gluconeogenesis 
thiol:disulfide exchange and, 
314 
Glucose 
utilization of 
thiol oxidants and, 309 
Glucose fermentations, 19, 31- 


propionibacteria and, 7 
Glucose-6-phosphatase 
thiol:disulfide exchange and, 
312-13 
Glucose-6-phosphate dehyd- 
rogenase 
thiol:disulfide exchange and, 
314 
Glucosidase I 
oligosaccharide processing 
and, 644 


Glucosidase II 
oligosaccharide processing 
and, 644-45 
Glucosidases 
inhibition of, 639 
Glutamy] ribose 5-phosphate 
storage disease, 88-89 
Glutaredoxin, 239 
disulfide reduction and, 
321 
ribonucleotide reductase and, 
241, 255-57 
Glutaredoxin system, 251 
Glutathione 
protein disulfide reduction 
and, 307 


| a 
protein-tyrosine kinases and, 

911 

Fibroblasts 
a 
at 
~ 
32 


Glutathione peroxidase 
carbohydrate metabolism and, 
323 
lipid metabolism and, 323 
thiol oxidation and, 322 
Glutathione reductase 
disulfide reduction and, 320 
isolation of, 242 
thioredoxin reductase and, 249 
Glyceraldehyde-3-phosphate de- 
hydrogenase 
chemical modification of, 584 
Glyceraldehyde phosphate de- 
hydrogenase reaction 
compartmentation in, 836 
Glyceraldehyde-3- 


a 


r © 7 (—) 
erythrocyte protein band 3 
Glycerol fermentations, 7 
products of, 7 
propionibacteria and, 7 
Glycerol gradient centrifugation 
transcarboxylase and, 30 
Glycocalicin 
nuclear magnetic resonance 
spectroscopy and, 789 
Glycoconjugates 
mass spectrometry and, 766- 
81 


methylation analysis of, 768- 
69 


nuclear magnetic resonance 
spectroscopy and, 781-95 
Glycogen 
acetate conversion to, 15 
labeling of, 14-15 
Glycogenolysis 
cyclic AMP and, 931 
regulation of, 310 
thiol oxidants and, 308-9 
Glycogen phosphorylase phos- 
atase 
thiol:disulfide exchange and, 
310-11 
Glycogen synthase 
protein kinases and, 959 
thiol:disulfide exchange and, 
310-11 
Glycogen synthesis 
regulation of, 310 
Glycolipids 
nuclear magnetic resonance 
spectroscopy and, 785- 
87, 790 
Glycolysis 
creatine phosphate shuttle and, 
855 
creatine phosphate synthesis 
and, 846-47 
polio virus and, 14 
thiol:disulfide exchange and, 
314 


Glycolytic enzymes 
erythrocyte protein band 3 
and, 277 
Glycopeptides 
ADP-ribosylation and, 79 
methylation analysis of, 767 
Glycophorin A 
in erythrocyte membrane, 
276-77 
Glycoproteins 
nuclear magnetic resonance 
spectroscopy and, 787-90 
Glycosaminoglycans 
nuclear magnetic resonance 
spectroscopy and, 793-95 
N-Glycosides 
mono(ADP-ribosyl)ation and, 
74 


Glycosoaminoglycans 
cell adhesion molecules and, 
166 
Glycosphingolipids 
electron ionization mass spec- 
trometry and, 773-75 
nuclear magnetic resonance 
spectroscopy and, 787 
Gonadotropins 
secretion of 
stimulation of, 404 
Gout 
bivpterin and, 750 
Gram-negative bacteria 
ribosomal stalk in, 516 
Gram-positive bacteria 
ribosomal stalk in, 516 
Granulocytes 
functions of, 804 
poly(ADP-ribose) synthetase 
and, 87 
Green algae 
thioredoxin in, 263 
Growth factor receptors 
protein-tyrosine kinases and, 
910-18 
Growth hormone 
plasma levels of 
peptide hormones and, 415 
secretion of 
stimulation of, 404, 415- 
20 
Growth hormone-releasing fac- 
tor, 403-21 
extrapituitary effects of, 420- 
21 
hypothalamic, 409-12 
mechanism of action of, 415- 
21 
pituitary effects of, 415-20 
prepro, 407 
synthesis of, 412-15 
tumor, 406-7 
GTP 
biopterin synthesis and, 730 
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GTP cyclohydrolase deficiency, 
752-53 
GTP hydrolysis 
eukaryotic protein synthesis 
and, 1138-39 
ribosomal proteins and, 515- 
16 


Guanidinoacetic acid 
creatine synthesis and, 835 
B-Guanidinopropionic acid 
creatine phosphate shuttle and, 
853-54 
Guanine nucleotide-binding pro- 
teins 
ADP-ribosylation and, 78-81 
Guanylate cyclase 
brain, 932 
cyclic AMP-dependent protein 
kinase and, 941 
thiol:disulfide exchange and, 
316-17 
Guanylhydrazones 
ADP-ribosyltransferases and, 
80 
Gynura aurantiaca 
viroid disease of, 534 


H 


Haemophilus infuenzae 
nuclear magnetic resonance 
spectroscopy and, 791 
Halobacterium halobium 
protein carboxyl methylation 
in, 485 
Halococcus sp. 
initiator tRNA of, 527 
Halomethylketones 
protein-tyrosine kinases and, 
922 


Halophilic bacteria 

RNA polymerases of, 175 
Heart 

creatine kinase isoenzyme in, 


energy metabolites in, 837-39 
HeLa cells 
DNA topoisomerases in, 671- 
72 
eukaryotic initiation factors in, 


oligosaccharide processing in, 
639 
spectrin in, 298 
sulfoxide reductases in, 252 
Helper T cells 
antigen recognition of, 820 
B cell growth factors and, 
821 
functions of, 804 
Hematin 
vitamin K-dependent carboxy- 
lase and, 467 
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Hematopoietic growth factors 
protein-tyrosine kinases and, 
911 
Hemoglobin 
erythrocyte protein band 3 
and, 277 
fluorescence decay of, 60-62 
site-specific structural mod- 
ifications in, 614-24 
tetrameric structure of, 616- 
17 
Hemoglobin F 
production in adults, 1092-99 
Hemoglobin F synthesis 
deletion mutations and, 1093- 
96 


mechanisms of, 1081-90 
nondeletion mutations and, 
1096-99 
pharmacologic manipulation 
of, 1099-1101 
Hemoglobinopathies, 1072 
Hemoglobin S 
sickle cell anemia and, 1392- 
93 
Hemoglobin switching 
cell biology of, 1072-73, 
1090-92 
embryonic to fetal, 1073-74 
fetal to adult, 1074-76 
mechanisms of, 1081-90 
Hemoglobin synthesis 
ontogeny of, 1073-76 
Hemolytic anemias 
abnormal erythrocyte proteins 
in, 289-92 
cytoskeletal erythrocyte pro- 
teins in, 276 
erythrocyte proteins in, 274 
Heparin 
nuclear magnetic resonance 
spectroscopy and, 794 
Hepatic coma 
arginine and, 858 
Hepatocytes 
inositol phosphate accumula- 
tion in, 218 
d ylphorbol-13- 
acetate and, 226 
Hereditary elliptocytosis 
abnormal erythrocyte protein 
in, 289-92 
erythrocyte proteins and, 
275 
Hereditary persistence of fetal 
hemoglobin, 1093-96 
Hereditary spherocytosis 
abnormal erythrocyte proteins 
in, 289-92 
erythrocyte proteins in, 275 
Heterogenecus RNAs 
psoralen photochemistry and, 
1181-84 
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Heterotrophic bacteria 
carbon dioxide as substrate 
for, 7-8 
Hexokinase 
glycolysis and, 855 
thiol:disulfide exchange and, 
312-13 
High-density lipoproteins 
apolipoprotein A-I in, 700 
apolipoprotein A-II in, 705 
apolipoprotein A-IV in, 706-8 
apolipoprotein CI in, 710 
apolipoprotein CII in, 711 
apolipoprotein CIII in, 714 
apolipoprotein E in, 718 
High-performance liquid chro- 
matography 
ADP-ribosyltransferases and, 
80 
oligosaccharides and, 770 
poly(ADP-ribose) and, 85 
pterins and, 737 
viroids and, 538 
Histamine 
ADP-ribosylation and, 77 
cyclic AMP levels in brain 
and, 941-42 
Histone H1 
ADP-ribosylation and, 79 
Histones 
ADP-ribosylation and, 79 
thiophosphorylated, 397 
Holazurin 
tryptophan motion in, 63 
S-adenosyl-L-Homocysteine 
protein carboxyl methylation 
and, 495, 499 
Homocystine 
fructose- 1 ,6-bisphosphatase 
and, 582 
Hop stunt viroid, 534 
pathogenesis of, 556 
structure of, 544 
Horse liver alcohol dehyd- 
rogenase 
fluorescence decay of, 54-57 
Host polymerases 
viroid replication and, 550-52 
HSV 
see Hop stunt viroid 
Human chorionic gonadotropin 
ADP-ribosylation and, 79 
disulfide bonds in, 254 
Human globin gene regulation, 
1071-1101 
Human globin genes 
clusters of, 1076-78 
mRNA translation in, 1081 
RNA processing in, 1079- 
81 
structure of, 1078 
Human serum albumin 
disulfide bonds in, 254 


tryptophan containing 
fluorescence decay of, 53 
tryptophan motion in, 63 
Huntington’s disease 
biopterin and, 754 
Hyaluronate 
nuclear magnetic resonance 
spectroscopy and, 793-95 
Hybridomas 
remnant DNAs in, 812 
Hydrogen 
acetyl-CoA synthesis and, 35 
Hydrogen peroxide 
methionine-192 oxidation and, 
567 
Hydrolysis 
phosphorothioate diesters and, 
390-93 


Hydroquinone 
vitamin K-dependent carboxy- 
lase and, 461, 462-63 
6-Hydroxyalkyltetrahydropterins, 
750 


2-methyl-9-Hydroxyellipticine 
DNA breakage and, 678 
6-Hydroxylumazine, 750 
p-Hydroxymercuribenzoate 
fructose- 1 ,6-bisphosphatase 
and, 582 
vitamin K-dependent carboxy- 
lase and, 467 
3-Hydroxy-3-methylglutaryl-CoA 
reductase 
thiol:disulfide exchange and, 
314-15 
6-Hydroxymethylpterin, 749-50 
in tissues, 737 
Hydroxyproline 
protein-tyrosine kinases and, 
919 
5-Hydroxytryptamine 
calcium transport and, 220 
Hydroxyurea 
HDF synthesis and, 1073 
hemoglobin F synthesis and, 
1100-1 
wa sec PVP 
apolipoprotein B and, 710 
Hypercholesterolemia 
apolipoprotein B and, 710 
Hyperlipidemia 
apolipoprotein B and, 710 
type III, 720-23 
Hyperphenylalaninemi 
tetrahydrobiopterin deficiency 
and, 752-54 
Hypertensive cardiac hyper- 
trophy 
creatine phosphate shuttle and, 
859 


Hypertriglyceridemia 
apolipoprotein CII and, 713- 
14 


apolipoprotein CIII and, 716 
Hypothalamus 
growth hormone-releasing fac- 
tor and, 404, 409-12 


I 


Tleal smooth muscle 
phosphatidylinositol effect in, 
215 


Imidazopyridine 
vitamin K-dependent carboxy- 
lase and, 466 
5-Iminodaunorubicin 
DNA breakage and, 678 
Immune disorders 
pterin metabolism and, 751- 
52 


Immune diversity, 803-26 
immunoglobulin genes and, 
805-16 
selection mechanisms in, 819- 
26 
T cell antigen receptor genes 
and, 816-19 
Immune electron microscopy 
ribosomes and, 510-11 
Immune reaction 
effectors of, 804 
Immune system 
antigen recognition molecules 
in, 804 
Immunity 
transposition, 876-77 
Immunoadsorbent chroma- 
tography 
thioredoxin and, 242, 255 
Immunoaffinity chromatograpy 
growth hormone-releasing fac- 
tor and, 410-12 
Immunofluorescence 
ankyrin and, 296 
Immunoglobulin genes 
class switching in, 816 
evolution and, 808-9 
nucleotide sequences of, 
818 
somatic mutation in, 815-16 
variability of, 805-16 
V(D)J recombination in, 809- 
15 
V region of, 804 
organization of, 805-8 
Immunoglobulin synthesis 
regulation of, 804 
Immunohistochemistry 
poly(ADP-ribose) synthetase 
and, 87 
Immunoprecipitation 
cyclic GMP-dependent protein 
kinase and, 944 
epidermal growth factor recep- 
tor and, 912 


Inborn errors of metabolism 
molybdenum cofactor and, 


Indole 
monoexponential decay be- 
havior in, 48-49 
photophysics of, 46-47 
Inducer T cells 
antigen recognition of, 820 
Inorganic polyphosphate 
as energy source, 23-27 
Inorganic pyrophosphate 
as energy source, 23-27 
Inositol phosphates 
accumulation of, 217-18 
Inositol- 1 ,4,5-triphosphate 
diacylglycerol interactions 
and, 225-26 
endoplasmic reticulum cal- 
cium release and, 220-22 
Insulin 
acetyl-CoA hydrolase activa- 
tion and, 316 
adenylate cyclase activation 


disulfide bonds in, 254 

endergonic reactions and, 
832 

tetrahydrobiopterin biosynth- 
esis and, 748-49 

thioredoxin and, 241, 253 

Insulin-like growth factor 1 

protein-tyrosine kinases and, 

911 


Insulin receptor 
protein-tyrosine kinases and, 
911 
tyrosine-specific protein 
kinases and, 960 
Interleukin 2 receptor 
protein-tyrosine kinases and, 
911 
Intestinal brush border 
spectrin in, 294, 299 
Intracellular transport 
microtubules and, 332 
Intrinsic factor, 32 
Todine 
sulfur activation in nucleoside 
phosphorothioates and, 
375-76 
Iodoacetamide 
thioredoxin SH-groups and, 
259 


Iodoacetamide fluorodinit- 
robenzene 
fructose- 1 ,6-bisphosphatase 
and, 582 
lodoacetic acid 
methionine-192 alkylation 
and, 567 
thioredoxin SH-groups and, 
259 
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ylpheny ester 
methionine-192 alkylation 
and, 567 
Iodosobenzoate 
ATPase synthasz and, 998 
Ion-exchange column chroma- 


tography 
pteridines and, 736 
Ionizing radiation 
double-strand breaks in DNA 
and, 440 
Iris smooth muscle 
polyphosphoinositide break- 
down in, 215 
Iron 
acetyl-CoA synthesis and, 35 
Islet-activating protein 
ADP-ribosylation and, 80-81 
Isobongkrekic acid 
adenine nucleotide carrier and, 
980, 991 
Isobutyl methylxanthine 
growth hormone secretion 
and, 419 
Isomerization 
RNA polymerase-promoter in- 
teractions and, 183-84 
Isopsoralens 
natural, 1158 
Isotope dilution 
poly(ADP-ribose) and, 85 
Isoxanthopterin, 749 
in tissues, 737 


K 


Keratan sulfate 
nuclear magnetic resonance 
spectroscopy and, 793- 


erythrocyte proteins and, 292 
Ketones 
vitamin K-dependent carboxy- 
lase and, 466 
Kidney 
creatine synthesis in, 835 
vitamin K-dependent carboxy- 
lase in, 461 
Klebsiella sp. 
nuclear magnetic resonance 
spectroscopy and, 793 
Krebs cycle, 6, 10, 15 
flow of carbon through, 
16 


active-site mutants of, 608-9 
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Keratin : 
L 
Lacerta sicula 
membrane-bound ribosomes 
in, 521 
8-Lactamase 
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Lactate dehydrogenase 
chemical modification of, 
584-85 
fluorescence decay of, 59-60 
modification with coenzyme 
analogs, 589 
protein-tyrosine kinases and, 
910 
Lactate fermentations 
propionibacteria and, 7 
Lactobacillus casei, 15, 19-20 
Lactobacillus fermentum 
nuclear magnetic resonance 
spectroscopy and, 793 
Lactosamine disaccharides 
erythroglycans and, 633-34 
Lactose 
galactose moiety of, 21 
glucose moiety of 
precursor of, 21-22 
hexose moiety of, 23 
synthesis of, 22 
Lactotetraosylceramide 
nuclear magnetic resonance 
spectroscopy and, 790 
Lactotransferrin 
oligosaccharides in, 633 
Laminin 
cell adhesion molecules and, 
137, 166 
Lanthanum 
ATP hydrolysis and, 838 
Lauraceae 
viroid disease of, 534 
Lecithin cholesterol acyltrans- 
ferase 
apolipoprotein A-I and, 700, 
705 
Leguminosae 
psoralens in, 1158 
Leishmania mexicana 
oligosaccharide synthesis in, 
636 


Leishmania sp. 
life form switch of 
tubulin and, 359 
Leuconostoc mesenteroides, 15, 
19-20 
Leucopterin, 750 
Leukocyte chemotaxis 
protein carboxyl methylation 
in, 500 
Leukocyte collagenase 
thiol:disulfide exchange and, 
317 
Leukocytes 
creatine kinase in, 834, 851 
phosphogluconate pathway 
activation in, 309 
phospholipid effect and, 212 
Ligand binding 
single-site protein modifica- 
tions and, 613-26 
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Ligatin 
glycoproteins binding to, 355 
Lipid metabolism 
glutathione peroxidase activity 
and, 323 
Lipid phosphorylation 
protein-tyrosine kinases and, 
922-23 
Lipid synthesis 
creatine kinase and, 849-50 
Lipoamide dehydrogenase 
disulfide reduction and, 320 
isolation of, 242 
thioredoxin reductase and, 249 
Lipopolysaccharides 
nuclear magnetic resonance 
spectroscopy and, 793 
Lipoprotein-lipase liberation 
heparin and, 794 
Lipoproteins 
see specific type 
Lithium 
antimanic action of 
mechanism of, 219 
inositol phosphatase and, 217 
phosphoinositide metabolism 
and, 219 
Liver 
carbon dioxide and, 10-11 
creatine synthesis in, 835 
DNA topoisomerase I in, 670 
eukaryotic initiation factors in, 
1111 
polyphosphoinositide break- 
down in, 215 
vitamin K metabolism in, 
471-74 
vitamin K-dependent carboxy- 
lase in, 460 
Liver cell adhesion molecule 
binding mechanisms of, 149- 
51 
biochemistry of, 149-51 
species distribution of, 151 
structure of, 149-51 
tissue distribution of, 152-53 
Low-density lipoproteins 
apolipoprotein B in, 708 
Lumazines, 749-50 
in tissues, 737 
Lung 
vitamin K-dependent carboxy- 
lase in, 461 
Luteinizing hormone 
secretion of 
stimulation of, 415 
Lutropin 
ADP-ribosylation and, 79 
glycoproteins of, 655 
Lymphadenopathy 
pterin metabolism and, 751 
Lymphoblasts 
pterins and, 751 


Lymphocytes 
pterins and, 751 
spectrin in, 299 
12-tetradecanoylphorbol-13- 
acetate and, 226 
Lymphokine interleukin 2 
T cell proliferation and, 821 
Lysine monooxygenase 
chemical modification of, 585 
Lysolecithin 
ADP-ribosylation and, 79 
Lysozyme 
chemical modification of, 
577-79 
fluorescence decay of, 58-59 


M 


Macrophages 
creatine kinase in, 851 
functions of, 804 
phosphatidylinositol effect in, 
215 


Major histocompatibility com- 
plex 
immune diversity and, 805 
self-restriction and, 819-21 
T cell selection and, 822-24 
thymus and, 821 
Malaria parasites 
poly(ADP-ribose) synthetase 
and, 87 
Malate dehydrogenase 
propionic acid fermentation 
and, 29 
Maleimide analogs 
adenine nucleotide carrier and, 
1000 
Malonate 
succinate respiration and, 16 
Mammalian cells 
mono(APD-ribosy])ation in, 
74 


thioredoxin systems in, 264- 
65 


tubulin function in, 353-54 
tubulin genes in, 339-40 
Mammalian cytosolic enzymes 
ADP-ribosylation and, 77-78 
Mannosidase II 
oligosaccharide synthesis and, 
646 


Mannosidosis, 775, 789 

Mass spectrometry, 11-13 
glycoconjugates and, 766-81 
oligosaccharides and, 766-69 
polysaccharides and, 769-70 

Mast cells 
functions of, 804 
phosphatidylinositol effect in, 

215 

12 di Iphorbol-13- 


acetate sad, 226 


Meconium 
glycosphingolipids of 
structural studies of, 775 
Meiotic spindles 
microtubules in, 332 
Melittin 
tryptophan fluorescence in, 
65-66 
Menadione 
vitamin K-dependent carboxy- 
lase and, 462-63 
Menaquinone 
vitamin K-dependent carboxy- 
lase and, 462-63 
Mental retardation 
creatine deficiency in utero 
and, 858 
Mercaptoethanol 
fructose- 1 ,6-bisphosphatase 
and, 582 
3-Mercaptopyruvate 
cellular disulfide and, 323 
Mersalyl 
adenine nucleotide carrier and, 


Messenger RNA 

see mRNA 
Metallocatalysis 

acetyl-CoA synthesis and, 35 
Metalloenzymes 

acetyl-CoA synthesis and, 35 
Metazoa 

tubulin polypeptides in, 341- 

44 


Methacholine 
inositol phosphate accumula- 
tion and, 218 
Methemoglobin 
vitamin K-dependent carboxy- 
lase and, 467 
Methionine sulfoxide reductase 
thioredoxin and, 239 
Methotrexate 
dihydropteridine reductase 
and, 730 
tetrahydrobiopterin synthesis 
and, 743-44 
8-Methoxypsoralen 
adducts of, 1162-64 
adenosine and, 1156 
cross-linking of, 1160-61 
3-Methyladenine-DNA glycosy- 
lase II 
DNA repair and, 446 
5-Methylcytosine 
DNA methylation and, 
1087 
Methylmalonyl-CoA racemase 
propionic acid fermentation 
and, 29 
Methylmalonyl isomerase 
propionic acid fermentation 


Methy! methanesulfonate 
mutagenesis and, 440 
N-acetyl-N-MethyIneuraminic 
acid 
methylation analysis of, 768- 
69 
5-Methylnicotinamide 
nicotinamide N- 
methyltransferase and, 
88 
Methylphosphomannose 
synthesis of, 654 
3-Methylpsoralen 
preparation of, 1159 
Methyltetrahydrofolate 
acetate synthesis and, 32-36 
Methyltransferase 
autotrophism and, 33 
MHC 
see Major histocompatibility 
complex 
Microcalorimetry 
viroids and, 546 
Micrococcus luteus 
DNA excision repair in, 430 
Micrococcus lysodeikticus 
lysozyme catalysis and, 578 
Microtubule-associated protein 
ADP-ribosylation and, 79 
ankyrin and, 295-96 
microtubule function genetics 
and, 355 
tubulin and, 332 
Microtubule-associated protein 2 
protein kinases and, 936-33 
calcium/calmodulin- 
dependent, 951-52 
spectrin and, 279 
Microtubules 
brain spectrin and, 295 
functions of, 332-33 
microtubule-associated pro- 
teins and, 355 
gene sequences for, 333 
genetics of, 350-55 
heterogeneity of, 334-36 
synapsin and, 297 
tubulin in, 332 
Mitochondria 
ADP-ribosylation and, 81-82 
ATP synthesis in 
chemical probes of, 977- 
1009 
creatine kinase in, 840-41 
creatine phosphate shuttle in, 
841- 
creatine phosphate syiithesis 
in, 837 
Mitochondrial ATPase complex 
inhibitors of, 985-90 
Mitochondrial inner membrane 
oxidative phosphorylation sys- 
tem in, 1016-19 
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Mitochondrial respiration 
ADP and, 843-44 
Mitomycin C 
DNA and, 430 
Mitotic spindles 
microtubules in, 332 
Molecular cloning 
prepro-growth hormone- 
releasing factor and, 407 
viroids and, 536 
Moloney sarcoma virus retro- 
virus 
immunoglobulin gene rear- 
rangements and, 812-13 
Molybdopterin, 731-33 
Monoacylglycerol 
diacylglycerol degradation 
and, 220 
Mono(ADP-ribosyl)ation, 74-82 
classification of, 74 
natural distribution of, 76 
Monoclonal antibodies 
anti-T cell receptor and, 826 
apolipoprotein B and, 709 
cell adhesion molecules and, 
144, 147 
tubulin tyrosination and, 347- 
48 
Monocotyledons 
viroid disease of, 534 
Mononucleotides 
creatine kinase reaction and, 


Monooxygenases 
pterin-dependent 
cofactor availability for, 
734-36 
xenobiotic metabolism and, 
324 
Moraceae 
viroid disease of, 534 
Morphogenesis 
cell adhesion molecules and, 
153-66 
primary processes in, 137-38 
Mouse erythroleukemia cells 
globin gene regulation and, 
1083-85 
mRNA 
apolipoprotein A-I, 701 
codons in 
decoding of, 1110-11 
neural cell adhesion molecules 
and, 150-51 
tubulin, 337, 357 
viroids and, 550 
mRNA binding 
ribosomal proteins and, 514 
mRNA translation 
human globin genes and, 1081 
Mucins 
nuclear magnetic resonance 
spectroscopy and, 789 
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Murine leukemia virus 
protein-tyrosine kinases and, 
904 
Muscle contraction 
ATP hydrolysis and, 835-36 
creatine kinase reaction and, 
833-34 
creatine phosphate and, 835, 
847-48 
Muscle metabolism 
creatine and, 835 
Muscular dystrophy 
mitochondrial creatine kinase 
and, 857 
Mutagenesis 
site-directed, 598 
Mutations 
apolipoprotein A-I, 704-5 
protein export in, 103-8 
see also Signal sequence 
mutations 
Mycobacterium sp. 
nuclear magnetic resonance 
spectroscopy and, 793 
Myelin 
protein kinases and, 959 
Myelin basic protein 
cyclic AMP-dependent protein 
kinase and, 941 
protein kinase C and, 955-56 
Myelomas 
remnant DNAs in, 812 
Myofibrils 
ATPase in, 855-56 
creatine kinase and, 847-49 
Myoglobin 
fluorescence decay of, 60-62 
Myosin 
actin-activated ATPase of 
brain spectrin and, 295 
erythrocyte membranes and, 
274, 282 
fluorescence decay of, 59 
protein kinases and, 958 
Myosin ATPase 
adenine nucleotides and, 837 
Myosin light chain kinase, 953 
Myristylation 
protein-tyrosine kinases and, 
904 


N 


NAD hydrolysis 
poly(ADP-ribose) synthetase 
and, 87 
NAD metabolism 
poly(ADP-ribosyl)ation and, 
86 


NADH:ubiquinone oxidoreduc- 
tase, 1019-24 
catalytic properties of, 1022- 
24 
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composition of, 1019-20 
mechanism of action of, 1022- 
24 
spectral properties of, 1020-22 
structure of, 1022 
NADPH 
thioredoxin disulfide reduction 


NADPH-glyceraldehyde-3- 
phosphate dehydrogenase 
thioredoxin and, 262 
NADP-malate-dehydrogenase 
thioredoxin and, 262 
Naegleria gruberii 
flagellar protein synthesis in, 
357 


tubulin genes in, 337 
tubulin heterogeneity in, 
335 


Nalidixic acid 
DNA transcription and, 686 
2-methyl-1 ,4-Naphthoquinones 
vitamin K activity in, 459 
vitamin K-dependent carboxy- 
lase and, 462 
Neisseria meningitidis 
nuclear magnetic resonance 
spectroscopy and, 791 
Neolac yl id 
nuclear magnetic resonance 
spectroscopy and, 790 
Neopterin 
in tissues, 737 
Nerve growth factor receptor 
protein-tyrosine kinases and, 
911 


Nervous tissue 
phosphatidylinositol effect in 
215 
Netropsin 
supercoiled DNA preparation 
and, 673 
Neural cell adhesion molecule 
binding mechanisms of, 142- 
47 
biochemistry of, 142-47 
in brain tissue, 157-64 
expression sequence of, 159 
isolation of, 140-41 
oligosaccharides in, 633 
species distribution of, 151- 
52 
structure of, 142-47 
tissue distribution of, 152-53 
Neural tissue 
protein carboxyl methylation 
in, 501-2 
Neurofilament proteins 
erythrocyte proteins and, 292 
Neurofilaments 
cyclic AMP-dependent protein 
kinase and, 940-41 
protein kinases and, 959 


Neurohypophysis 
agonist-stimulated secretion 
in, 214 
Neuron-glial cell adhesion mole- 
cule 
binding mechanisms of, 147- 
49 
biochemistry of, 147-49 
neural histogenesis and, 158 
species distribution of, 151 
structure of, 147-49 
tissue distribution of, 152-53 
Neurophysin 
protein carboxyl methylation 
and, 502 
Neurospora crassa 
molybdopterin in, 732 
ubiquinol:cytochrome c ox- 
idoreductase in, 1030 
Neurotensin 
growth hormone-releasing fac- 
tor and, 404 
Neurotransmitters 
biopterin and, 731 
biosynthesis of 
rate-limiting enzyme in, 
734-36 
cyclic AMP levels in brain 
and, 941-42 
Neutron crystallography 
limitations of, 1200-1 
protein breathing and, 1213- 
18 
protein folding and, 1201-12 
protein hydration and, 1218- 
24 
proteins and, 1195-1225 
Neutron density maps, 1197-99 
Neutron diffraction 
Escherichia coli ribosome 
and, 510-11 
Neutrophil chemotaxis 
inhibition of, 500 
Neutrophils 
phosphatidylinositol effect in, 
215 


12-tetradecanoylphorbol-13- 
acetate and, 226 
Nickel 
acetyl-CoA synthesis and, 
35 
Nicotinamide 
poly(ADP-ribose) synthetase 
and, 88 


RNA synthesis and, 91 
Nicotinamide N- 
methyltransferase 
5-methylnicotinamide and, 88 
Nicotinic acetylcholine receptor 
cyclic AMP-dependent protein 
kinase and, 940 
Nitrate reductase 
molybdopterin in, 731 


es 
; ) ; 
_ 
7 
| 
- 


Nitrobacter sp. 
cytochrome oxidases in, 1041 
Nitrobenzofurazan 
ATPase synthase and, 996 
2-hydroxyl-5-Nitrobenzy! bro- 
mide 
adenine nucleotide carrier and, 


4-Nitroquinoline-1-oxide 
DNA and, 430 
mutagenesis and, 440, 443 
Norepinephrine 
biosynthesis of 
rate-limiting enzyme in, 
734-36 
phospholipid effect and, 212 
Northern hybridization analysis 
viroid replication and, 552 
Novobiocin 
DNA synthesis and, 880 
Nuclear magnetic resonance 
DNA double helix and, 177 
oligosaccharides and, 632 
single-site protein modifica- 
tions and, 602 
Nuclear magnetic resonance 
spectroscopy 
glycoconjugates and, 781- 
95 


rotational disorder and, 1213 
tryptophan fluorescence and, 
49 


Nuclear Overhauser enhance- 
ment 
nuclear magnetic resonance 
spectroscopy and, 783- 
85 
Nuclear protease activity 
poly(ADP-ribose) and, 87 
Nuclease B 
tryptophan motion in, 63 
Nucleases 
phosphorothioate DNA hy- 
drolysis and, 390-93 
Nucleic acid complexes 
psoralens and, 1184-86 
Nucleic acid metabolism 
carbon dioxide and, 8 
Nucleic acids 
psoralen adduct production in, 
1172 
psoralen photochemistry and, 
1177-84 
psoralen reactivity with, 1161- 
62 


Nucleoside 3’,5’-cyclic phos- 
phorothioates, 372-73 
interactions with proteins, 
389-90 
Nucleoside diphosphokinase 
ADP generation and, 843 
Nucleoside 5’-monophos- 
phorothioates, 368 


Nucleoside phosphorothioates, 
367-97 
complexes of, 394-96 
DNA of, 390-93 
interactions with proteins, 
389-90 
mechanistic studies of, 376- 
89 
RNA of, 394 
sulfur activation in, 375 
synthesis and structure of, 
368-76 
Nucleoside 5’-thiodiphosphates, 
368-72 
Nucleoside 5’-thiotriphosphates, 
368-72 
Nucleoside triphosphate 
polymerases 
stereochemical reactions of, 


Nucleotide phosphorothioates 
synthesis of, 980-81 
Nucleotide-protein complexes 
formation of, 394-96 
Nucleotides 
conformations of, 983-84 
Nucleotide sequences 
of immunoglobulin genes, 
818 


of T cell receptor genes, 818 
Nucleotidy] transferase 
nucleoside phosphorothioates 
and, 376-89 
Nucleotidy] transfer reactions 
nucleoside phosphorothioates 
and, 375 
stereochemical course of, 377- 
79 


O 


Okazaki fragments 
poly(ADP-ribosyl)ation and, 
87 
strand-specificity of, 879 
Oligo(ADP-ribose) 
isolation and quantitation of, 
82-85 
Oligo(ADP-ribosyl)ation 
extranuclear, 92 
viral, 92-93 
Oligodeoxynucleotides 
phosphorothioate-containing, 
373-75 
Oligomycin 
ATP transport and, 842 
mitochondrial ATPase com- 
plex and, 985 
Oligomycin-sensitivity-conferring 
protein, 979 
Oligonucleotide mutagenesis 
tyrosyl-tRNA synthetase and, 
603 
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Oligosaccharides 
asparagine-linked, 631-58 
assembly and transfer of, 
635-38 
posttranslational, 653-55 
processing of, 639-58 
structures of, 632-34 
mass spectrometry and, 770- 
81 


electron ionization, 773-75 
methylation analysis of, 766- 
69 


Oncogenes 
phosphorylation and, 209 
protein-tyrosine kinases and, 
899-901 
Oncogenesis 
phosphoinositides and, 227- 
28 
poly(ADP-ribosyl)ation and, 
74, 90 


Omrnithinuria 
gyrate atrophy of retina and, 
858-59 
Orthophosphate 
esterification to tyrosine, 
898 


Oubain 
creatine phosphate hydrolysis 
and, 850 
Ovalbumin 
glycoproteins of, 655 
nuclear magnetic resonance 
spectroscopy and, 789 
protein carboxyl methylation 
and, 493-94 
Ovarian granulosa cells 
phosphatidylinositol effect in, 
215 


Ovomucoid 
oligosaccharides in, 632-33 
trypsin-inhibiting action of, 
569 


Ovomucoid inhibitors 
interactions with serine pro- 
teinases, 613-14 
Oxalacetate 
formation of, 8 
Oxidative phosphorylation, 
1015-58 
ATP synthase and, 1048-58 
ATP synthesis and, 978 
ferricytochrome c:oxygen ox- 
idoreductase and, 1038- 
47 
mitochondrial creatine kinase 
reaction and, 841 
NADH:ubiquinone ox- 
idoreductase and, 1019- 
24 
succinate:ubiquinone ox- 
idoreductase and, 1024- 
30 
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ubiquinol:cytochrome c ox- 
idoreductase and, 1030- 
38 
Onindole 
formation of, 58 
Oxolinic acid 
DNA transcription and, 686 
Oxy-myoglobin 
neutron analysis of, 1199 
Oxytocin 
protein carboxyl methylation 


P 


Pancreas 
arachidonate formation in, 
223-224 
creatine synthesis in, 835 
phosphatidylinositol effect in, 
215 
phospholipid effect in, 211 
vitamin K-dependent carboxy- 
lase in, 461 
Pancreatic acinar cells 
inositol phosphate accumula- 
tion in, 218 
Pancreatic islet cell tumors 
acromegaly and, 406 
Pancreatic islets 
phosphatidylinositol effect in, 
215 


12 


di ylphorbol-13- 
acetate and, 226 
Pancreatic ribonuclease 

chemical modification of, 

579-81 
Pancreatic ribonuclease B 
nuclear magnetic resonance 
spectroscopy and, 789 
Pancreatic trypsin inhibitor 

neutron analysis of, 1225 
Papain 

chemical modification of, 

572-75 
Paper chromatography, 7 

pteridines and, 736 
Paracoccus denitrificans 

cytochrome oxidases in, 1041- 

42, 1046 

NADH:ubiquinone ox- 

idoreductase in, 1019 
Paramyxovirus SVS 

glycoproteins of, 655 
Parkinsonism 

biopterin and, 731 
Parkinson’s disease 

biopterin and, 754 
Parotid acinar cells 

inositol phosphate accumula- 

tion in, 218 
Parotid gland 
phospholipid effect in, 212 
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Pentose cycle, 6 
Pentose phosphate cycle 
thioredoxin and, 262 


Pepsin 
chemical modification of, 
575-76 
Peptide acceptor 
oligosaccharide transfer and, 
637-38 
Peptide hormones 
plasma growth hormone levels 
and, 415 
Peptide mapping 
cyclic GMP-dependent protein 
kinase and, 944 
tubulin and, 335 
Peptidy! transferase 
ribosomal, 516-18 
Performic acid 
thioredoxin SH-groups and, 
259 
Periodate 
methionine-192 oxidation and, 
567 
molybdopterin form A and, 
732 


Peripheral nervous system 
cell adhesion molecules in, 
157-58 
Perturbations 
Single-site protein modifica- 
tions and, 598-602 
Pertussis toxin 
ADP-ribosylation and, 80 
pH 
tryptophan fluorescence and, 
47-48 
Phage proteins 
ADP-ribosylation and, 78 
Phenothiazines 
protein kinase C and, 957 
Phenylalanine ammonia lyase 
thioredoxin and, 262 
Phenylalanine-4 ygenase 
tetrahydrobiopterin and, 
734 
Phenylglyoxal 
adenine nucleotide carrier and, 
999-1000 
ATPase synthase and, 
996 


Phenylketonuria 
biopterin and, 731 
tetrahydrobiopterin deficiency 
and, 752 
Phorbol esters 
protein kinase C and, 222-23, 
957 
Phosphatase inhibitor-1 
protein kinases and, 959 
Phosphate depletion 
creatine phosphate shuttle and, 
858-59 


Phosphatidic acid 
phosphatidylinositol interac- 
tions and, 212-13 

Phosphatidylcholine 
arachidonate formation in 
platelets and, 224 
growth hormone-releasing fac- 
tor and, 419 
in mitochondrial inner mem- 
brane, 1016 


Phacnhatiduleth 
Fr 


YP » | JIG 
arachidonate formation in 
platelets and, 224 
growth hormone-releasing fac- 
tor and, 419 
in mitochondrial inner mem- 
brane, 1016 
Phosphatidylinositol 
agonist-stimulated breakdown 
of, 215 
epidermal growth factor and, 
917 


phosphatidic acid interactions 
and, 212-13 
phosphorylation of, 899 
Phosphatidylinositol effect 
cellular site of, 213-14 
dissociation of, 214 
Phosphatidylinositol kinase 
in brain tissue, 214-15 
in erythrocyte membrane, 218 
Phosphatidylserine 
protein kinase C and, 957 
Phosphodiesterases 
brain, 932 
Phosphoenolpyruvate 
oxalacetate formation and, 8 
Phosphoenolpyruvate carboxyki- 
nase 
cystine inactivation of, 313-14 
Phosphoenolpyruvate carboxy- 
transphosphorylase, 24 
Phosphofructokinase 
chemical modification of, 583 
erythrocyte protein band 3 
and, 277 
thiol:disulfide exchange and, 
311-12 
Phosphogluconate pathway 
activation of 
thiol oxidants and, 309 
Phosphoglycerate kinase 
phosphorylation and, 370 
3-Phosphoglycerate kinase 
fluorescence decay of, 57 
Phosphoglycerate mutase 
protein-tyrosine kinases and, 
910 
Phosphoinositides, 205-28 
agonist-stimulated breakdown 
of, 215-17 
cell proliferation and, 226-27 
cycle of, 207 


| ee 
and, 502 
a 


degradation products of, 220- 
25 
interactions of, 225-26 
metabolism of 
calcium channel and, 221- 
22 
growth factors and, 226 
lithium and, 219 
receptors coupled to, 209- 
10 


oncogene action and, 227-28 
turnover of, 214-15 
enzymes in, 218-19 
Phospholipase A, 102 
Phospholipase C 
phosphoinositides and, 208 
Phospholipid effect 
discovery of, 210-12 
Phospholipids 
acetylcholine and, 210-11 
atropine and, 210-11 
carbamylcholine and, 210 
growth hormone-releasing fac- 
tor and, 419 
myoinositol-containing 
breakdown and turnover of, 
209 
Phosphomonoesterases 
in erythrocyte membrane, 218 
Phosphoprotein phosphatases, 
962-63 
brain, 932 
Phosphoribulokinase 
thioredoxin and, 262 
Phosphoric acid 
inorganic anhydrides of, 27 
linear anhydrides of, 27 
Phosphorothioate oligonuc- 
leotides 
restriction enzymes and, 392- 
93 


Phosphorylase kinase, 953-54 
Phosphorylation 
epidermal growth factor recep- 
tor and, 914-16 
erythrocyte band 4.1 and, 281 
erythrocyte myosin and, 282 
oncogene action and, 209 
phosphoinositides and, 208 
protein synthesis and, 316 
protein-tyrosine kinases and, 
904-7 
spectrin and, 289 
synapsin and, 297 
see also Oxidative phosphory- 
lation 
Phosphorylcholine-binding anti- 
bodies 
amino acid substitutions in, 
815-16 
Phosphory] transferase 
nucleoside phosphorothioates 
and, 376-89 


Phosphoryl transfer reactions 
nucleoside phosphorothioates 
and, 375 
stereochemical course of, 377- 
79 
Phosphothioredoxin 
isolation of, 243 
Phosphotransacetylase 
autotrophism and, 33 
propionic acid fermentation 


Phosphotyrosine 
detection of, 898 
Photoaffinity labeling 
atractyloside derivatives and, 
991 
cyclic GMP-dependent proteii 
kinase and, 943 
transcarboxylase and, 30 
Photoaffinity labels, 1002-7 
Photooxidation 
methionine-192 oxidation and, 
567 
papain and, 572 
Photosynthesis 
Calvin pathway of, 31 
oxidation/reduction of enzyme 
thiols and, 306 
thioredoxin and, 240-41, 261- 
64 


Phylloquinone 
vitamin K-dependent carboxy- 
lase and, 462-63 
Physarum sp. 
cell cycle of 
tubulin synthesis and, 359 
microtubule genetics in, 352- 
53 
multiple tubulins in, 336 
tubulin polypeptides in, 346 
Phytohemagglutinin 
biosynthesis of, 643-44 
Piericidin A 
NADH: ubiquinone ox- 
idoreductase and, 1022 
Pineal gland 
phosphatidylinositol effect in, 
215 


Pituitary 
phosphatidylinositol effect in, 
215 


phospholipid effect in, 212 
Pituitary hormones 
protein carboxyl methylation 
and, 502 
Placenta 
vitamin K-dependent carboxy- 
lase in, 461 
Plasma membrane 
brain spectrin and, 294-95 
calcium channel in 
phosphoinositide metabol- 
ism and, 221-22 
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creatine kinase and, 850-51 
endoplasmic reticulum and, 
207 
phosphoinositide breakdown/ 
resynthesis at, 218-19 
polyphosphoinositides in, 206 
breakdown of, 215 
Plasmacytomas 
remnant DNAs in, 812 
Plasmodium falciparum 
glycophorin A and, 277 
Plastocyanin 
ubiquinol:cytochrome c ox- 
idoreductase and, 1034 
Plastoquinol 
ubiquinol:cytochrome c ox- 
idoreductase and, 1034 
Platelet activation 
heparin and, 794 
Platelet-derived growth factor 
phosphoinositide metabolism 
and, 226-28 
protein-tyrosine kinases and, 
911 
Platelet-derived growth factor re- 
ceptor 
tyrosine-specific protein 
kinases and, 960 
Platelet glycocalicin 
nuclear magnetic resonance 
spectroscopy and, 789 
Platelets 
12-tetradecanoylphorbol-13- 
acetate and, 226 
arachidonate formation in, 
223-224 
diacylglycerol degradation in, 
220 


phosphatidylinositol effect in, 
215 
protein carboxyl methylation 
in, 500-1 
protein kinase C and, 957 
Poliomyelitis 
carbohydrate metabolism in 
nervous tissue and, 14-15 
Poly(ADP-ribose) 
acceptors of, 85 
isolation and quantitation of, 
82-85 
structure of, 82 
see also ADP-ribosylation 
Poly(ADP-ribose) glycohydro- 
lase, 88 
Poly(ADP-ribose) synthetase, 
chromatin and, 91-92 
inhibitors of, 88 
Poly(ADP-ribosyl)ation, 82-93 
biologic functions of, 85-87 
cell differentiation and, 90-91 
DNA repair and, 89-90 
extranuclear, 92 
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natural distribution of, 83 

nuclear, 82-87 

RNA synthesis and, 91-92 

viral, 92-93 
Poly(ADP-ribosyl)ation meta- 

bolism 

genetic defects in, 89 
Poly(ADP-ribosyl) protein 

acceptors of, 85 

biosynthesis and degradation 

of, 84 


Polyclonal antibodies 
cell adhesion molecules and, 
147 
Polymerization 
erythrocyte membrane 
skeleton and, 283 
tubulin and, 332 
Polymorphonuclear leukocytes 
elastin breakdown in, 570 
Polynucleotides 
psoralen adducts and, 1170-72 
Polyphosphate glucokinase 
in propionibacteria, 27 
Polyphosphate kinase 
in propionibacteria, 27 
Polysaccharide antigens 
nuclear magnetic resonance 
spectroscopy and, 791- 
93 
Polysaccharides 
methylation analysis of, 769- 
70 
Polysialic acid 
neural cell adhesion molecules 
and, 143-44 
Polysialoglycoproteins 
nuclear magnetic resonance 
spectroscopy and, 789 
Polytomella sp. 
flagellar protein synthesis in, 
357 


flagellar tubulins in, 349-50 
multiple tubulins in, 336 
Potassium channels 
cyclic AMP-dependent protein 
kinase and, 939-40 
Potato spindle tuber viroid, 532- 
35 


in vitro transcription of, 551- 
52 


pathogenesis of, 555-57 
structure of, 538-39, 544-47 
transitions in, 547 
Prokaryotes 
duplex DNA in, 666 
thioredoxin in, 238 
transcription initiation in, 171- 


transpositional recombination 
in, 863-94 
Prokaryotic cells 
protein export in, 102 
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Prolactin 
secretion of 
stimulation of, 403, 415 
Promoters 
conformations of 
RNA transcription and, 194 
convergent, 179 
DNA conformations in, 177- 
78 
DNA sequences of, 175-77 
hemoglobin switching and, 
1081-83 
overlapping geometries in, 
178-80 
RNA synthesis and, 171-73 
Promoter strength, 173, 188-90 
Propionate 
glycerol fermentations and, 7 
propionic acid fermentations 
Propionibacteria 
apotranscarboxylase biotina- 
tion and, 36 
enzymes of, 18-20, 27-31 
fermentations of, 6-7 
growth factor requirements of, 
9 


inorganic polyphosphate in, 
27 


transcarboxylase in, 28 
Propionibacterium arabinosum, 
19 


Propionibacterium shermanii, 
19, 23-26 
Propionic acid fermentations 
enzymes in, 29 
dimethy]-3,3’-dithio-bis- 
Propionimidate 
adenine nucleotide carrier and, 


Propionyl-CoA carboxylase, 29 
Prostaglandins 
formation of 
arachidonate and, 224 
Protamine 
ADP-ribosylation and, 79 
Proteases 
epidermal growth factor recep- 
tor and, 912 
Protein breathing 
neutron crystallography and, 
1213-18 
Protein carboxyl methyltrans- 
ferases, 479-503 
brain tissue and, 493-94 
chemotactic bacteria and, 481- 
85 
classes of, 479-81 
erythrocytes and, 485-93 
eukaryotic cells and, 485, 
494-502 
Protein disulfide oxido-reductase 
thioredoxin and, 253-54 


Protein disulfides 
enzymatic reduction of, 320- 
22 


formation of 

enzyme activity and, 307 
reduction of 

thiols and, 307-8 
tissue concentrations of, 317- 


Protein engineering, 603, 608 
Protein export, 101-31 
allele-specific suppressors 
and, 116-22 
components of 
genetic loci specifying, 105 
early steps in, 127 
export-defective mutants and, 
103-8 
gene fusion technology and, 
108-15 
in vitro mutagenesis and, 122- 
25 
posttranslational, 131 
signal hypothesis and, 126-30 
signal peptide genes and, 125- 
26 


unusual export-related phe- 
notypes and, 115-16 
Protein fluorescence, 43-68 
time-resolved intrinsic, 53-62 
Protein folding 
neutron crystallography and, 
1201-12 
Protein hydration 
neutron crystallography and, 
1218-24 
Protein kinase 
brain, 931-65 
calcium-dependent, 945-58 
calcium-independent, 958-62 
cyclic nucleotide-dependent, 
933-45 
cyclic nucleotide-ind d 
958-62 
thiol:disulfide exchange and, 
6 


Protein kinase C, 954-58 
activation of, 222-23 
phosphoinositide cleavage 

and, 206-8 

Protein-nucleotide complexes 
formation of, 394-96 

Protein phosphatases, 962-63 

Proteins 
neutron crystallography and, 

1195-1225 
single-site modifications in, 
597-626 
enzyme activity and, 603-9 
ligand binding and, 613-26 
peiturbations and, 609-13 
subunit interactions and, 
613-26 
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thiophosphorylation of , 396- 
97 


tryptophan motion in, 63-64 
Protein sequencing 
spectrin and, 279 
tubulin and, 340-41 
Protein synthesis 
creatine kinase and, 849-50 
elongation cycle of, 516-19 
initiation of, 316 
ribosomal RNA and, 508 
thioredoxin and, 265 
see also Eukaryotic protein 
synthesis 
Protein thiols 
thiol:disulfide exchange and, 
307 
Protein III 


Sittin A 4, 


protein kinase and, 947- 


48 

cyclic AMP-dependent protein 
kinase and, 938 

Protein-tyrosine kinases, 897- 
925 

genes of, 898-99 

growth factor receptor- 
associated, 910-18 

inhibitors of, 922 

lipid phosphorylation and, 
922-23 


properties of, 919-22 
retroviral, 899-910 
substrate selection of, 920- 
22 
Prothrombin 
carbohydrate chains of 
structural studies of, 775 
vitamin K-dependent carboxy- 
lase in, 459 
Protochordates 
cell adhesion molecules in, 
151 
Proton translocation 
cytochrome oxidases and, 


Pseudogenes 
immunoglobulin V and, 


809 
tubulin and, 339-40 
Pseudomonas aeruginosa 
nuclear magnetic resonance 
spectroscopy and, 793 
protein carboxyl methylation 
in, 485 
toxin of, 77 
ADP-ribosylation and, 77 
Psoralens, 1151-89 
adducts formed with DNA and 
RNA, 1162-65 
chromatin structure and, 1172- 
75 
clinical uses of, 1158-59 


cruciforms and, 1175-76 
DNA and, 430-33 
torsional tension of, 

1176 
monofunctional, 1160-61 
natural, 1158 
nucleic acid complexes and, 

1184-86 
radiolabeling of, 1158-60 
reactivity with nucleic acids, 
1161-62 
spectroscopic properties of, 
1166-70 
structure of, 1155-57 
synthesis of, 1158-60 
Psoriasis 
psoralens and, 1157 
PSTV 


see Potato spindle tuber viroid 


Pterins 
catabolism of, 749-50 
metabolism of 
cancer and, 750-51 
hyperphenylalani and, 
752-54 
immune disorders and, 751- 
52 
neurologic disease and, 
754-56 
psychiatric disease and, 
754-56 


in tissues and body fluids, 
736-39 
Pterin-6-carboxylic acid, 749 
in tissues, 737 
Purkinje cells 
cyclic GMP-dependent protein 
phosphorylation in, 945 
Pyridoxal phosphate 
fructose- 1 ,6-bisphosphatase 
Pyridoxal-5S’-phosphate 
vitamin K-dependent carboxy- 
lase and, 466 
Pyrophosphate phosphofructoki- 
nase, 
Pyropoikilocytosis, 290 
Pyruvate 


oxalacetate formation and, 


Pyruvate carboxylase 
P-enolpyruvate formation and, 
24 
Pyruvate ferredoxin oxidoreduc- 


tase 
autotrophism and, 33 
Pyruvate kinase 
phosphorylation and, 370 
thiol:disulfide exchange and, 
313-14 
Pyruvate,phosphate dikinase, 25- 
26 
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Q 


Quercetin 
mitochondrial ATPase com- 
plex and, 985 
protein-tyrosine kinases and, 
922 
Quinones 
protein-tyrosine kinases and, 
922 


R 


Radioautography 
phosphatidylinositol effect 
and, 214 
Radioimmunoassay 
cyclic GMP-dependent protein 
kinase and, 943, 944 
nonerythroid ankyrin and, 295 
poly(ADP-ribose) and, 85 
pterins and, 737 
thioredoxin and, 247, 265 
Receptors 
phosphoinositide effect and, 
209-10 
see also specific type 
Recombinant DNA, 598 
protein-export mutations and, 
122-25 
Redox reactions 
thioredoxin and, 238 
Reeler mice 
E-A conversion in, 160 
Reoviruses 
ADP-ribosylation in, 92 
Reserpine 
tetrahydrobiopterin biosynth- 
esis and, 748-49 
Resolvase protein, 873 
cointegrate resolution and, 


Resorcinol 
psoralen synthesis and, 
1158 
Restriction endonucleases 
phosphorothioate hydrolysis 
and, 392 
Restriction enzymes 
phosphorothioate oligonuc- 
leotides and, 392-93 
Reticuloytes 
eukaryotic initiation factors in, 
1111 
Retina 
gyrate atrophy of 
ornithinuria and, 858-59 
phosphatidylinositol effect in, 
215 


Rhodopseudomonas sp. 
cytochrome oxidases in, 1041 

Rhodopseudomonas sphaeroides 
thioredoxin in, 264 
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ubiquinol:cytochrome c ox- 
idoreductase in, 1030 
Rhodopsin kinase, 961 
Ribonucleosides 
thiophosphorylation of, 368 
Ribonucleotide reductase, 250- 
51 
glutaredoxin and, 241 
thioredoxin and, 238-39 
Ribose 5-phosphorothioate, 397 
Ribosomal RNA 
see rRNA 
Ribosomes, 507-28 
codon-anticodon interactions 
and, 514 
elongation cycle and, 516-19 
exit domain of, 518-21 
initiation factors and, 514-15 
peptidyl transferase in, 516-18 
proteins L7 and L12 and, 515- 
16 
structure of, 508-11 
evolution of, 521-28 
translational domain of, 511- 
18 
tRNA binding to, 512-13 
Ribulose bisphosphate carboxy- 
lase 
thioredoxin and, 262 
Rifampicin 
double-strand breaks in DNA 
and, 440 
RNA synthesis and, 199 
RNA 
phosphorothioate and, 394 
psoralen adducts and, 1162- 
65 


psoralens and, 1152 
tubulin and, 337 
see also specific type 
RNA capping 
human globin genes and, 
1079-80 
RNA polymerase 
bacteriophage-induced, 174 
convergent promoters and, 
179 


DNA synthesis and, 198 
of eocytes, 526-27 
of halophilic bacteria, 175 
protein kinases and, 958 
RNA synthesis and, 171-73 
RNA transcription and, 173- 
15 
in vivo, 196-98 
stereochemical reactions of, 
380 
of thermophilic bacteria, 175 
tubulin and, 357 
RNA polymerase II 
viroid replication and, 551 
RNA polymerase-promoter com- 
plexes 
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assays for, 180-82 
pathways to, 182-84 
RNA polymerase-promoter in- 
teractions 
DNA supercoiling and, 195- 
96 


RNA splicing 
human globin genes and, 1080 
RNA synthesis 
in Bacillus subtilis, 174 
in Escherichia coli, 198-99 
poly(ADP-ribosyl)ation and, 
91-92 


promoters and, 171-73 
rifampicin and, 199 
RNA polymerase and, 171-73 
RNA transcription 
human globin genes and, 
1080-81 
tubulin and, 357 
RNA transcription initiation, 
171-200 
activation of, 191-94 
promoter clearance in, 184-88 
promoters and, 175-80 
regulation of, 190-98 
repressors of, 190-91 
RNA polymerase and, 173-75 
RNA polymerase-promoter in- 
teractions and, 180-90 
RNA viruses 
see Viroids 
Rotenone 
NADH:ubiquinone ox- 
idoreductase and, 1022 
Rough endoplasmic reticulum 
eukaryotic ribosomes and, 
520-21 
oligosaccharide processing in, 
639-41 
enzymes of, 644-46 
tRNA 
protein synthesis and, 508 
psoralen photochemistry and, 
1178-80 
Rutacea 
psoralens in, 1158 


Ss 


tubulin genes in, 337 
tubulin polypeptides in, 344 
ubiquinol:cytochrome c ox- 
idoreductase in, 1030 
Salmonella minnesota 
nuclear magnetic resonance 
spectroscopy and, 793 
Salmonella sp. 
nuclear ‘magnetic resonance 
spectroscopy and, 793 
Salmonella typhimurium 
protein carboxyl methylation 
in, 481-84 


RNA transcription in, 194 
Sarcoplasmic reticulum 
creatine kinase and, 850 
Scenedesmus obliquus 
thioredoxin in, 263 
Schiff bases, 81 
Schizophrenia 
biopterin and, 755 
Schizosaccharomyces pombe 
tubulin genes in, 337 
Sea urchin 
flagellar protein synthesis in, 
357 


tubulin heterogeneity in, 335 
Secondary ion mass spec- 
trometry 
glycoconjugates «2d, 776-77 
Secretin 
plasma growth hormone levels 
and, 415 
Sedoheptulose- 1 ,7- 
bisphosphatase 
thioredoxin and, 262 
Segment transfer, 809 
Selenium 
acetyl-CoA synthesis and, 
35 
Senile dementia 
biopterin and, 754 
Seriapterin reductase 
tetrahydrobiopterin synthesis 
and, 742 
Serine 
epidermal growth factor recep- 
tor and, 915-16 
protein-tyrosine kinases and, 


Serine proteinases 

interactions with ovomucoid 

inhibitors, 613-14 

Serotonin 

biopterin and, 730 

biosynthesis of 

tryptophan hydroxylase and, 
952 


cyclic AMP levels in brain 
and, 941-42 
Serotonin N-acetyltransferase 
thiol:disulfide exchange and, 
315-16 
Shigella boydii 
nuclear magnetic resonance 
spectroscopy and, 793 
Shy-Drager syndrome 
biopterin and, 754 
Sickle cell anemia 
hemoglobin F and, 1392-93 
nondeletion mutations and, 


Signal hypothesis 

Escherichia coli and, 126-30 
Signal peptidase genes 

cloning of, 125-26 
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Signal sequence mutations, 128- 
30 


alterations in, 106-7 
suppressors of, 116-22 
Signal sequences 
mutational alterations in, 106- 
7 


Simian virus 40 
DNA of 
psoralen photochemistry 
and, 1173-74 
enhancer elements in, 1085 
Sister chromatid exchange 
antibody gene recombination 
and, 811-12 
Skeletal muscle 
creatine kinase isoenzyme in, 


energy metabolites in, 837- 
39 


protein kinases in, 931-32 
Slime molds 
poly(ADP-ribose) synthetase 
and, 87 
tubulin polypeptides in, 346 
Small nuclear RNAs 
psoralen photochemistry and, 
1181-84 
Smooth muscle 
creatine kinase activity in, 


creatine kinase isoenzyme in, 
834 
Sodium channels 
cyclic AMP-dependent protein 
kinase and, 938-39 
Solanaceae 
viroid disease of, 534 
Solanum nodiflorum mottle virus 
nucleotide sequence of, 547- 
49 


Somatic cell genetics 
mammalian microtubules and, 
353-54 
Somatic mutation 
immunoglobulin gene and, 
815-16 
Somatomedin-C receptor 
tyrosine-specific protein 
kinases and, 960 
Somatostatin 
acetyl-CoA hydrolase activa- 
tion and, 316 
growth hormone release and, 
417 
pancreatic islet cell tumors 
and, 406 
Southern blot analysis 
apolipoprotein CII gene and, 
713 


Sparsomycin 
peptide chain termination and, 
1139 


Spectrin 
amino acid composition of, 
293 


calmodulin binding to, 278-79 
erythroid, 274, 278-80 
function of, 298 
nonerythroid, 293-95 
phosphorylation of, 289 
protein kinases and, 958 
pyropoikilocytosis and, 290 
spherocytosis and, 275, 291- 
92 
Spectrin-ankyrin-band 3 complex 
erythrocyte membrane and, 
286-87 
Spectroscopy 
instrumentation and data 
analysis in, 66-68 
see also specific type 
Sperm 
protein carboxyl methylation 
in, 50 
Spherocytosis 
abnormal erythrocyte proteins 
in, 289-92 
erythrocyte proteins in, 275 
Spinach 
sulfoxide reductases in, 252 
Spinach chloroplasts 
DNA topoisomerase I in, 670 
thioredoxin f in, 266 
Spin-lattice relaxation time 
nuclear magnetic resonance 
spectroscopy and, 783- 
85 


Spirochaeta ourantia 
protein carboxyl methylation 
in, 485 
Spleen 
vitamin K-dependent carboxy- 
lase in, 461 
Staggerer mice 
E-A conversion in, 160 
Steele-Richardson syndrome 
biopterin and, 754 
Streptococcus pneumoniae 
nuclear magnetic resonance 
spectroscopy and, 793 
Streptozotocin 
diabetogenicity of, 90 
Submaxillary gland 
agonist-stimulated secretion 
in, 214 
phospholipid effect in, 212 
Substrate adhesion molecules 
cell adhesion molecules and, 
137, 165-66 
Subtilisin 
chemical modification of, 
571-72 
ovomucoids and, 613 
Succinate 
glycerol.fermentations and, 7 
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propionic acid fermentations 
respitation of, 16 
Succinate thiokinase 
in eocytes, 527 
Succinate:ubiquinone ox- 
idoreductase, 1024-30 
catalytic properties of, 1027- 
30 


composition and structure of, 
1025-26 
mechanism of action of, 1027- 


spectral properties of, 1026-27 
Sucrose gradients 
viroids and, 544 
Sulfate reductase, 252 
thioredoxin and, 239 
Sulfhydryl reagents 
vitamin K-dependent carboxy- 
lase and, 467 
Sulfite oxidase 
inborn errors of metabolism 
and, 733 
molybdopterin in, 731-32 
Sulfolobus acidocaldarius 
positive supercoiling of DNA 
in, 666 
Sulfolobus sp. 
5S ribosomal RNA of, 527 
Sulfoxide reductase, 251-52 
Suppressor T cells 
functions of, 804 
Swainsonine 
oligosaccharide synthesis and, 
646 


Sweat glands 
phospholipid effect in, 212 
Synapsin 
nonerythroid, 297-98 
Synapsin I 
calcium/calmodulin-dependent 
protein kinase and, 947, 
951 
cyclic AMP-dependent protein 
kinase and, 937-38 
Synaptosomes 
phospholipid effect in, 212 
polyphosphoinositide break- 
down in, 215-16 
Systemic lupus erythematosus 
anti-poly(ADP-ribose) anti- 
bodies in, 87 


T 


Tangier disease, 705 
TASV 
see Tomato apical stunt viroid 


Taurine 
biosynthesis of 
cysteamine and, 324 
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T cell antigen receptor, 804 
major histocompatibility com- 
plex and, 821 
recognition units of, 820 
T cell antigen receptor genes 
diversity of, 816-19 
nucleotide sequences of, 818 
recombination in, 818-19 
structure and organization of, 
817-18 
V region of, 804 
T cells 
clonal selection mechanisms 
of, 822-25 
immunoglobulin synthesis 


lymphokine interleukine 2 
and, 821 
Temperature-jump technique 
viroids and, 546 
Tendon 
vitamin K-dependent carboxy- 
lase in, 461 
Testes 
vitamin K-dependent carboxy- 
lase in, 461 
2,3,5,6-Tetrachloro-4-pyridinol 
vitamin K-dependent carboxy- 
lase and, 466 
12-Tetradecanoylphorbol-13- 
acetate 
synergistic interactions of, 226 
Tetrahydrobiopterin, 734-36 
biosynthesis of, 739-49 
regulation of, 748-49 
Tetrahydrobiopterin deficiency 
hyperphenylalaninemia and, 
752-54 
Tetrahydropterin 
biosynthesis of 
pathway of, 745-47 
Tetrahymena sp. 
flagellar protein synthesis in, 
357 


poly(ADP-ribose) synthetase 
and, 87 
Tetrahymena thermophila 
psoralen photochemistry and, 
1174-75 
Tetranitromethane 
tyrosine-104 and, 571-72 
Thalassemias, 1072 
5-azacytidine and, 1099 
hemoglobin F and, 1092 
2-Thenoyltrifluoroacetone 
succinate:ubiquinone ox- 
idoreductase and, 1028 
Thermal denaturation 
viroids and, 546 
Thermal diffusion columns, 11- 
12 
Thermophilic bacteria 
RNA polymerases of, 175 
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Thermoplasma sp. 
5S ribosomal RNA of, 527 
Thermus thermophilus 
cytochrome oxidases in, 1041- 
42 
Thiol:disulfide exchange, 305-25 
acetyl-CoA hydrolase and, 
315-16 
fructose- 1 ,6-bisphosphatase 
and, 311-12 
glucose-6-phosphatase and, 
312-13 
glucose-6-phosphate dehyd- 
rogenase and, 314 
glycogen phosphorylase phos- 
phatase and, 310-11 
glycogen synthase and, 310- 
11 


guanylate cyclase and, 316-17 

hexokinase and, 312-13 

3-hydroxy-3-methylglutaryl- 
CoA reductase and, 314- 
15 

leukocyte collagenase and, 
317 


phosphofructokinase and, 311- 
12 
protein kinase and, 316 
pyruvate kinase and, 313-14 
serotonin N-acetyltransferase 
and, 315-16 
Thiol oxidants 
glycogenolytic effects of, 310 
phosphogluconate pathway 
activation and, 309 
Thiol oxidation, 322-24 
Thioltransferase 
disulfide reduction and, 321 
liver pyruvate kinase and, 
313 


Thiophosphorylation 
deoxynucleosides and, 368 
proteins and, 396-97 
ribonucleosides and, 368 

Thioredoxin, 237-67 
bacteriophage infection and, 

254-60 
cellular localization of, 243 
Escherichia coli and, 238, 
242-49 
evolution and, 265-66 
folding of, 248 
genetics of, 248-49 
isolation of, 242-43 
mammalian cells and, 264-65 
photosynthesis and, 240-41, 
261-64 
protein disulfide oxido- 
reductase and, 253-54 
roles of, 238-39 
structure of, 243-45 
structure-function relationships 
of, 245-48 


thiol:disulfide exchange and, 
2 


Thioredoxin reductase, 240, 
249-50 
disulfide reduction and, 320 
isolation of, 242 
Thioredoxin system 
disulfide oxidoreductions and, 
253-54 
Threonine 
epidermal growth factor recep- 
tor and, 915-16 
protein-tyrosine kinases and, 


Thrombin 
heparin and, 794 
Thymus 
major histocompatibility com- 
plex and, 821 
T cell selection in, 822-24 
vitamin K-dependent carboxy- 
lase in, 461 
Thyroid 
phosphatidylinositol effect in, 
215 


phospholipid effect in, 212 
vitamin K-dependent carboxy- 
lase in, 461 
Thyroid hormone 
growth hormone-releasing fac- 
tor and, 418 
Thyroid-stimulating hormone 
glycoproteins of, 655 
phospholipid effect and, 212 
Thyrotropin 
ADP-ribosylation and, 79 
secretion of 
stimulation of, 403, 415 
Thyrotropin-releasing hormone 
inositol phosphate accumula- 
tion and, 218 
tetrahydrobiopterin biosynth- 
esis and, 748 
Time-resolved fluorescence spec- 
troscopy 
of proteins, 43-68 
T lymphocytes 
antigen recognition and, 804 
Tomato 
viroid infections of, 532-35 
Tomato apical stunt viroid, 
534 


molecular cloning of, 536 
structure of, 546 
Tomato planta macho viroid 
molecular cloning of, 536 
structure of, 546 
TPMV 
see Tomato planta macho 
viroid 
Tranposase 
transpositional recombination 
and, 869 
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Transcarboxylase, 29-31 
biotinyl subunit of, 31 
propionibacterial, 27-29 
structure of, 30 

Transducin 
ADP-ribosylation and, 79-81 

Transferrin 
carbohydrate chains of 

structural studies of, 775 
oligosaccharides in, 633 

Transfer RNA 
see tRNA 

Transpositional recombination, 

863-94 

Transposition immunity, 876-77 

Transposons 
see Bacterial transposons 

Tremor 
biopterin and, 754 

Trichodermin 
peptide chain termination and, 

1139 

Triimidazolyl phosphinesulfide 

nucleoside 5’- 
phosphorothioates and, 
368 

4,5’ ,8-Trimethylpsoralen 
preparation of, 1159 

tRNA 


binding of 
ribosomes and, 512-13 
psoralen photochemistry and, 
1180-81 
tertiary structure of, 514 
Tropomyosin 
in erythrocyte membranes, 
274, 281-82 
Trypanosoma cruzi 
DNA topoisomerase II in, 671 
oligosaccharide synthesis in, 
636 
Trypanosoma rhodensiense 
flagellar tubulins in, 350 
Trypsin 
chemical modification of, 
568-69 
epidermal gn th factor recep- 
tor and, 912 
neutron analysis of, 1199 
ovomucoids and, 613 
thioredoxin cleavage and, 247 
Tryptophan 
emission from thioredoxin, 
245-46 
motions in proteins, 63-64 
N-acetyl-Tryptophan amide 
solvent relaxation in, 46 
Tryptophan anisotropy, 65-66 
Tryptophan fluorescence, 45-52 
biexponential decay of, 48-52 
pH and, 47-48 
Tryptophan hydroxylase 
biopterin and, 730 
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calcium/c i ? 
protein kinase and, 952 
tetrahydrobiopterin and, 734 
Tryptophan synthetase 
chemical modification of, 585 
Tryptophany! diketopiperazines 
fluorescence decay of, 49 
Tubulin, 331-60 
ADP-ribosylation and, 79 
ankyrin and, 280 
axonal, 348-49 
cell cycle regulation of, 358- 
59 
conservation during evolution, 


eukaryotic gene regulation 
and, 333, 355-59 
flagellar, 349-50 
genes 
expression of, 344-46 
polypeptides encoded by, 
340-44 


sequences of, 336-40 
heterogeneity of, 334-36 
life-form switch of Leish- 

mania and, 359 
polymerization of 

thiol oxidants and, 308 
posttranslational modification 

of, 346-50 
synthesis of 
autoregulatory control of, 
356-57 
flagellar assembly and, 357- 
58 


tyrosination of , 346-48 
Tubulin:tyrosine ligase, 346-47 
Tumorigenesis 

protein kinase C activation 

and, 223 
Tumor promoters 
epidermal growth factor recep- 
tor and, 916 
Tumors 
creatine kinase activity in, 


Tungsten 
acetyl-CoA synthesis and, 35 
Tunicamycin 
epidermal growth factor recep- 
tor and, 912 
Tyrosination 
tubulin and, 346-48 
Tyrosine 
epidermal growth factor recep- 
tor and, 914-15 
fluorescence decay of, 52 
growth hormone-releasing fac- 
tor and, 414 
orthophosphate esterification 
to, 898 
protein-tyrosine kinases and, 
919 
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Tyrosine-104 

tetranitromethane and, 571-72 
Tyrosine hydroxylase 

biopterin and, 730 
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protein kinase and, 952 
cyclic AMP-dependent protein 
kinase and, 940 
protein kinase C and, 955 
Tyrosine-3-monooxygenase 
neurotransmitter biosynthesis 
and, 734-36 
tetrahydrobiopterin and, 734 
Tyrosine residues 
ATPase synthase and, 997-98 
Tyrosy! diketopiperazines 
fluorescence decay of, 49 
Tyrosyl-tRNA synthetase 
interactions with substrates, 
603-6 
Tyrosyl-tubulin specific carboxy- 
peptidase, 347 
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Ubiquinol:cytochrome c ox- 
idoreductase, 1030-38 
catalytic properties of, 1034- 
38 
composition and structure of, 
1030-34 
mechanism of action of, 1034- 
38 
Ubiquitin-protein degradation 
system 
protein carboxyl methylation 
and, 491-92 
Ultracentrifugation 
transcarboxylase and, 30 
Umbelliferae 
psoralens in, 1158 
Uremia 
biopterin and, 750 
Uroporphyrinogen I synthase 
apolipoprotein A-I gene and, 
703 


Urothione 
molybdopterin form B and, 
733 


Ustilago maydis 
DNA topoisomerase I in, 672 
Uterus 
vitamin K-dependent carboxy- 
lase in, 461 
Uvomorulin 
liver cell adhesion molecules 
and, 150 
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Vasoactive intestinal peptide 
plasma growth hormone levels 
and, 415 
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Vasopressin 

acetyl-CoA hydrolase activa- 
tion and, 316 

inositol phosphate accumula- 
tion and, 218 

protein carboxyl methylation 
and, 502 


Velvet tobacco mottle virus 
nucleotide sequence of, 547- 
49 
Venturicidin 
mitochondrial ATPase com- 
plex and, 985 
Verapamil 
growth hormone release and, 
418 


Vertebrate enzymes 
ADP-ribosylation and, 79-80 
Vertebrates 
cell adhesion molecules in, 
151 
metabolic reactions in 
enzyme S-thiolation and, 
306 


multiple tubulins in, 335-36 
tubulin genes in, 339-40 
Very low-density lipoproteins 
apolipoprotein B in, 708 
apolipoprotein CI in, 710 
apolipoprotein CII in, 711 
apolipoprotein CIII in, 714 
apolipoprotein E in, 718 

Vesicular stomatitis virus 
nuclear magnetic resonance 
spectroscopy and, 789 
oligosaccharide processing 
and, 656 
Vibrational spectroscopy 
single-site protein modifica- 
tions and, 602 
Vimentin 
erythrocyte proteins and, 292 
Vinblastine 
microtubules and, 356 
Viral infection 
pterin metabolism and, 751 
Viroid diseases, 534 
Viroids, 531-61 
diagnosis of, 535-36 
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families of, 560 
groups of, 539 
molecular cloning of, 536 
origin of, 558-60 
pathogenesis of, 555-58 
purification of, 536-38 
replication of, 550-55 
sequences of, 540-41 
in solution, 544-48 
sources of, 533-35 
stable hairpins in, 548 
structural transitions of, 545- 
47 
structure of, 538-50 
virusoids and, 547-48 
Viruses 
thioredoxin and, 259-60 
Virusoids, 533, 559 
structural transitions of, 
546 
viroids and, 547-48 
Vitamin B1 
propionibacteria and, 9 
Vitamin B12, 31-32 
Vitamin K 
metabolism in liver, 471-74 
molecular role of, 468-71 
Vitamin K-dependent carboxy- 
lase, 459-74 
fractionation and purification 
of, 467-68 
inhibition of, 466-67 
organ distribution of, 460-61 
properties of, 461-62 
species distribution of, 460- 
61 
specificity of, 462-66 
stimulation of, 466-67 
substrates for, 465 
vitamin K requirement of, 
462-63 
Vitiligo 
psoralens and, 1157 
Volvox carteri 
oligosaccharide synthesis in, 


VTMV 
see Velvet tobacco mottle 
virus 
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Weaver mice 
E-A conversion in, 160 
Wheat germ 
DNA topoisomerases in, 671 
eukaryotic initiation factors in, 
1111 
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Xanthine dehydrogenase 
chemical modification of, 586 
inborn errors of metabolism 

and, 733 

Xanthine oxidase 
molybdopterin in, 731 

Xanthopterin, 749-50 
in tissues, 737 

Xenobiotic metabolism 
monooxygenase and, 324 

Xenopus laevis 
anti-neural cell adhesion mole- 

cule antibodies and, 161- 
62 

Xenopus laevis oocytes 
DNA topoisomerase I in, 670 

X-ray crystallography 
thioredoxin and, 241, 245 
transcarboxylase and, 31 
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Yeast invertase 
nuclear magnetic resonance 
spectroscopy and, 789 
Yeasts 
DNA topoisomerases in, 671- 
72 


microtubule genetics in, 351- 
52 

poly(ADP-ribose) synthetase 
and, 87 


thioredoxin in, 238 
tubulin genes in, 337 
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